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Steelaire Home. The entire structural frame of this house is made from tough, cold-formed steel, so it is unaffected by rot, 
fungus, and termites. Even more important is the fact that the steel frame resists warping and sagging. It’s one of a line of 
Steelaire homes and is made by the U. 8. Steel Homes Division of United States Steel. 


World’s Biggest Crowd. On power shovels, a “crowd” is the arm which moves 
the dipper and dipper-stick forward and back. It coordinates closely with the lift 
motion of the dipper, and is a key part in the operation of the shovel which must 
withstand extremes of stress at any temperature. This is a picture of the biggest 
crowd ever built, now installed on the biggest power shovel in the world. It's made 
from USS “T-1” Steel, the remarkable new constructional alloy steel developed 
by United States Steel, An exceptionally strong and tough steel, it is noted for its 
welding characteristics, “USS” and 'T-1" are registered trademarks, 


Slap That Bermudavarius! The Talbot Brothers of Bermuda, famous for their 
colorful calypso music, recently retired their homemade packing-case “bass viol,” 
and proudly premiered in its place the world’s first Stainless Steel bass viol (or 
dog house or Bermudavarius, as it's customarily referred to), An exact replica in 
USS Stainless Steel of their original homemade design, it was built for them under 
U. 8S. Steel's supervision by a well-known manufacturer of Stainless Steel sinks 
who commented that the fabricating job wasn't difficult—but certainly was different. 


UNITED STATES STEEL 


AMERICAN BRIDGE AMERICAN STEEL & WINE ond CYCLONE FENCE . . . COLUMBIA-GENEVA STEEL 
CONSOLIDATED WESTEAN STCEL.,. GERMARO STEEL STRAPPING... NATIONAL TUBE... WELL SUPPLY 
TENNESSEE COAL & . UNITED STATES STEEL HOMES... UNITED STATES STEEL PRooUCTS 
UNITED STATES STEEL SUPPLY . . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY 


Watch the United States Steel Hour on TV every other Wednesday (10 p.m. Eastern time) 
7-2467 
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Dr. Peter J. W. Debye, professor emeritus of chemistry at Cornell 
University, and Dr. Lloyd P. Smith, President, Avco Research 
and Advanced Development Division, discuss the Aveo research 
program prior to Dr. Debye’s recent colloquium at the Division's 
Lawrence, Massachusetts, headquarters, 


Pictured above is our new Research Center now under construc- 
tion in Wilmington, Massachusetts. Scheduled for completion in 
early 1958, this ultramodern laboratory will house the scientific 
and technical staff of the Aveo Research and Advanced Develop- 
ment Division. 


Aveco’s new research division now offers unusual and ex- 
citing career opportunities for exceptionally qualified and 
forward-looking scientists and engineers in such fields as: 


Science: 

Aerodynamics Electronics Mathematics - Metallurgy 
Physical Chemistry Physics - Thermodynamics 
Engineering: 

Aeronautical + Applied Mechanics - Chemical - Electrical 
Heat Transfer - Mechanical + Reliability + Flight Test 
Write to Dr. R. W. Johnaton, Scientific and Technical Relationa, 


Aveo Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts, 


NOURISH 
IDEA 


HE FULL IMPACT of science on man and his economy is just 
beginning to be realized. Past achievements, translated into 
today’s technology, are transforming the world, 


In the dynamic environment man has created, his civilization 
cannot stand still. He is committed to move forward to new 
scientific breakthroughs that lay the foundation for a strong 
economy based on advanced technical achievement. 


Creative scientists and engineers, working together in an intel- 
lectual environment where ideas can be freely expressed and 
freely explored, will shape this new economy. Aveo is creating 
the environment in which uninhibited thinking men can search 
out new problems and work toward their solution. A new research 
center will provide a physical environment, facilities and contact 
with stimulating minds to nourish the best ideas that each man 
contributes. 


Some of America’s foremost scientists and engineers are at work 
here. Consultants, like Dr. Peter J. W. Debye, contribute through 
colloquia and the stimulation of the inter-disciplinary currents 
imperative to high-level scientific performance. 


Avco’s scientific approach to urgent national defense problems 
has already brought advances in high-altitude, high-speed flight, 
missile re-entry, aerodynamics, heat transfer, materials and other 
areas. Practical problems have been solved; scientific horizons 
have been widened. But the greatest challenge at Avco lies with 
work yet to be done. 


Doors to Opportunity 


UNLIMITED 
at FTL 


*‘$mall-company”’ system 
plus expanding facilities and 
assignments speed recognition 

for ambitious young engineers 
at Federal Tel 
Laboratories 


FTL offers unlimited, interesting, 
challenging assignments with oppor- 
tunities for real achievement in pro- 
fessional recognition. 

Unlimited opportunities to advance 
in a growing research and develop- 
ment laboratory ...new buildings... 
more and better facilities...a dynam- 
ic expanding staff, Unlimited cultural 
and educational opportunities. 

FTL, a congenial and inspiring 
place to work and grow, is “in the 
country" yet only minutes away 
from New York City’s unique ad- 
vantages. 

East Coast Assignments Include: 


Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas * Missile Guidance 
Transistors and other Semiconductor Devices 
Computers * Telephone and 
Wire Transmission Systems 
nities for relaxed living and career- 


building alse at FIl’s West Coast Labora- 
tories; San Fernando, Cal., 15151 Bledsoe 


Lowel. 


51.— openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Alte, Cal,, 937 Commercial $1.—open- 
ings in Carrier Systems. 
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eure 


Federal Teleco 
Laboratories 


A Division of International Telephone 
and Telegraph C on 
500 Washington Ave, Nutley, N. J. 


— 


East Coast Laboratory and Microwave Tower 
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Editorial: 


QUESTION FOR 
FRESHMAN ENGINEERS 


How can | make the most of my 
next five years at Cornell? In June, 
1962, September's freshmen will 
graduate, ready to contribute to 
the miraculous age of technology 
that has far reaching impact on the 
life of every man on earth. Mak- 
ing the most of the next five years 
is a crucial problem for all fresh- 
men, How they go about it will 
mold their careers and thereby in- 
fluence many of their fellow men. 

The opportunity of Cornell is its 
response to each student's need 
and initiative. The curricula of the 
College of Engineering fills the 
need for a thorough foundation in 
math and basie science on which 
is built an inter-related structure 
of engineering fundamentals, es- 
sential liberal courses, and ad- 
vanced technical electives, With 
initiative, freshmen can add_ the 
breadth of personal experience to 
the depth of classwork, through 
participation in campus activities, 
social life, and cultural events. 

For the engineering student, 
making the most of one’s time at 
Cornell depends on combining 
academic achievement with extra- 
curricular growth, To gradugte in 
1962 with only one part of the 
combination is to miss the meaning 
of Cornell education. 

Spending time is a basic prob- 
lem that freshmen engineers must 
solve to make the most of their 
next five years, Few students can 
do everything on campus and pass 
courses too, especially during their 
freshman year, Freshmen should 
meet their academic responsibility 
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first, by concentrating on doing 
their best to develop good study 
habits. Engineering freshmen 
should spend ample time learning 
to solve problems accurately, by 
carefully and thoughtfully working 
out every homework assignment. 
Rather than taking it for granted 
that they “know the theory,” they 
should practice applying theory by 
writing out solutions, 

After getting the feel of academ- 
ic responsibilities, most freshmen 
have time for one major activity. 
This activity should be a change 
and a challenge. It should be an 
enjoyable variation from the mental 
discipline of classwork, and chal- 
lenge the student to give of his en- 
ergy and talents. Choosing an ac- 
tivity during the freshman year is 
important because starting from the 
bottom, the student can work up 
to greater meaning and responsi- 
bility in the activity before gradu- 
ation, 

Asking questions is essential in 
making the most of the next five 
years, Freshmen engineers should 
constantly strive to develop inquir- 
ing minds in and out of class. They 
should not be misled by large 
freshman lectures, but rather ask 
»wrofessors and instructors every 
ionest question required to obtain 
adequate understanding of a topic. 
Teachers encourage freshmen to 
ask questions after class or during 
office hours because questions help 
teachers improve their classroom 
presentations and enable the fac- 
ulty to meet individual students. 

To guard against becoming in- 
tellectually narrow, engineers must 


ask questions and seek answers 
about disciplines other than tech- 
nical fields. Choosing liberal elec- 
tives, selecting books and articles 
for leisure reading, and attending 
the wide variety of University lec- 
tures and programs, are effective 
methods for cultivating a broader 
perspective, Asking questions about 
people, learning their goals and 
i: and sharing experiences 
with them, should be a necessity 
for every freshman engineer. Col- 
lege friendships and teamwork will 
not only make the next five years 
more enjoyable, but will pay ca- 
reer dividends in terms of human 
understanding and leadership skill. 

Finally, developing humility will 
give overall meaning to the next 
five years and a realistic perspec- 
tive for the future. Every freshman 
engineer should be aware of how 
little he knows about the complex 
field he has chosen as his vocation. 
But as his knowledge increases 
during his undergraduate years, 
the student should be even more 
aware of the great complexity and 
implications of his specialty, as 
well as the extensiveness of other 
areas of man’s endeavor. 

If this year’s freshmen conscien- 
tiously spend their time wisely, ask 
questions, and cultivate intellec- 
tual humility, in 1962 they will 
realize they possess only tools and 
the ability to plan. They will know 
that to build in life requires using 
their knowledge to serve human 
need, If 1962’s engineering gradu- 
ates act on this realization, they 
will have made the most of their 
five years at Cornell. R.G.B. 
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THE LOCKHEED MISSILE SYSTEMS 


Advanced Study Program for 
M.S. and Ph.D. DEGREES 


in science and engineering 


University of California at Los Angeles + University of Southern California 
University of California at Berkeley + Stanford University 


The Graduate Study Council offers an Advanced Study Program to enable 
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the 
participants are employed in their chosen fields of research and development 
at Lockheed Missile Systems while concurrently pursuing graduate study. 
Eligible students must be U.S. citizens holding M.S. or B.S. degrees 

in fields of Engineering, Mathematics and Science applicable to missile 
systems research and development. 


Students are invited to contact their Placement Officer for additional information 
or write: 


COLLEGE RELATIONS DIRECTOR 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO « SUNNYVALE ¢ VAN NUYS ¢ CALIFORNIA 
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This new booklet describes in detail 
the unusually fine career opportuni- 
ties at Phillips Petroleum Company — 
the growth leader among America’s 
integrated oil companies. New proj- 
ects and expansion programs at 
Phillips have created many attractive 
openings for young men in practically 
every company operation. 


At Phillips, the production of crude 
oil, the refining and marketing of auto- 
motive and aircraft fuels and lubri- 
cants continue to grow. Phillips is also 
in the forefront of the great boom in 
petrochemicals, sparked by a constant 
stream of new developments in syn- 
thetic rubber, plastics, carbon black, 
fertilizers and other chemical products 
originating in Phillips research labs. 
Less publicized Phillips projects in- 
clude research, development and pro- 
duction programs in the atomic energy 
and rocket fuels field .. . as well as 
uranium mining and processing. Phil- 
lips is also the number one producer- 
marketer of natural gas and liquefied 


New brochure describes career petroleum gas in the nation. 


opportunities at Phillips 


Phillips policy of promotion and 
transfer from within is creating oppor- 
tunities for young engineers and scien- 
tists who will be the key men of to- 

D. R. McKeithan, Director morrow. 


Technical Manpower Division Write today to our Technical Man- 


power Division for this new brochure 


PHILLIPS PETROLEUM COMPANY ... and when the Phillips representa- 
Bartlesville, Oklahoma tive visits your campus, be sure to 


arrange for an interview. 
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Chemical progress is autoclaves, test tubes, distillation towers 
. . » hydrocarbons, heterocyclic compounds , . . processes, 
polymerizations, products. 

But mostly, chemical progress is thinking . . . men think- 
ing. Little men, big men, medium size men . . . in lab coats, 
business suits, overalls . . . all of them, always, thinking. 

Thinking up new products .. . new ways to make chem- 
icals and new ways to use them. Thinking up more comfort, 
more convenience, better health, for everyone. 

Always, the old things have to be improved, and the new 


KOPPERS 
CHEMICALS 


OCTOBER, 1957 


things have to be proved. It takes more thinking. The think- 
ing never stops. And so chemical progress never stops. It's 
that way at Koppers. 

You can be one of these men, think- (= 
ing. You can create some of the chem- 

ical progress that’s made at Koppers. 

The products are many .. . the oppor- 

tunities myriad, Consider a career 

with Koppers; send the coupon today. 


Koppers Company, Inc. 

| Industrial Relations Manager 

| Dept, C-107, Koppers Building 
Pittsburgh 19, Pennsylvania 


| Please send the 24-page brochure entitled “Your Career ot Koppers.” 
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At Tidewater’s Refinery of the Fut ure 
JENKINS VALVES 
help control 
the gigantic 


piping system 


JENKINS 


Primary Contractor: C, Baaun & Co., Acnamona, Cat, 


For the new Delaware Refinery of Tidewater Oil Company, 


These 
careful selection of valves was unusually important. Tens large valves 
of thousands of valves were required to control the maze made 
of piping at this largest refinery ever built at one time. ine yonl 
To the valve specifiers for this gigantic piping project, the the thousands 
long record of Jenkins Valves for an extra-measure of of Jenkins Valves 
efficient, economical service was good reason for using in this 
great refinery. 
many thousands of Jenkins Valves in the total valve equip- Sizes range 
ment of the refinery. from %4” to 24”; 
It will pay you to have the same important assurance when i 
you specify or install valves . . . especially since Jenkins to suit 
Valves cost no more. Jenkins Bros., 100 Park Avenue, different 
New York 17, services, 
8 THE CORNELL ENGINEER 
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your best 
future? 


Perhaps 
Norton Company — 
a well-recognized firm 
manufacturing a variety 
of products essential 
to the world's industries. 


You may find your career at Norton 
Company. Its products are diversified. 
It is the leader in its field. Yet oppor- 
tunities are personal, because its size 
permits management to know you. 

Career opportunities are in many 
fields for men with engineering train- 
ing or other academic backgrounds. 
A chemical engineer, for example, 
may start in research, process de- 
velopment, production engineering, 
design, sales engineering or adminis- 
tration. 

Positions in the Norton organiza- 
tion have one thing in common — 
personal participation and growth in 
a well-recognized company manufac- 
turing products essential to all indus- 
tries and pioneering with new prod- 
ucts. Its location in Worcester, Mass. 
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Ceramic Fuel Elements for atomic reactors are among Norton Company's new products, 


is in a community with deep cultural 
roots, fine educational opportunities, 
an invigorating year-round climate 
and varied recreational facilities. 

If Norton Company sounds like 
your kind of com- 
pany, write for the 
booklet ‘Your 
Future at Norton.” 
Address the 
SONNEL DIRECTOR, 
Norton Company, 
Worcester 6, Mass, 


There are careers in Production, Research, 
Sales and Administration at Norton Com- 
pany for men trained in: 


ENGINEERING 
Ceramic « Chemical « Civil « Electrical 
General « Industrial « Mechanical 
Metallurgical 


SCIENCE 
Chemistry Physics Metallurgy 


GENERAL 
Liberal Arts ¢ Business Administration 
Finance * Accounting 


NORTON 


Gilaking better products... to make your products better 


NORTON PRODUCTS: 
Abrasives + Grinding Wheels + Grinding Machines + High-Temperature Refractories 
Electro-Chemicals + Atomic Products 
BEHR-MANNING DIVISION, 
Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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Mud pies and oil wells have one thing in 
common—mud, 

If Suzy tries to bake her pie, it either gets hard 
or crumbles. The same thing can happen to drill- 
ing muds which are used to lubricate bits and to 
carry away rock cuttings. ° 

The deeper you drill, the hotter it gets, the 
greater the pressure. Three to four miles down 
into the earth, temperatures often exceed 400° 
—twice that of boiling water. In such heat, 
drilling muds used to break down, solidify. 
Drilling stopped—wells had to be abandoned. 


Mobil scientists worked years on the problem 
—part of the company’s $1.5 million-a-month 
research program. Now the answer—a mud that 
stays muddy at higher temperatures and greater 
pressures than ever before. 

This Mobil Recipe for Mud made it possible 


SOCONY MOBIL OIL CO., INC., New York 17, N.Y. 
Leader in lubrication for 91 years 


to complete the world’s deepest well—four and 
a quarter miles, enabling America’s oil men to 
tap heretofore inaccessible petroleum. 

Chemical research is only one of many pro- 
fessions represented on the world-wide roster of 
Mobil personnel. We also employ nuclear physi- 
cists, geologists, mathematicians, engineers of 
every type, marketing analysts, marketers . . . 
people prepared to handle more than 100 differ- 
ent positions, 

If you qualify, the Mobil companies offer you 
an opportunity to build a career through training 
that will utilize your talents to the fullest. . . 
constantly challenge your ingenuity . . . reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world’s most experienced oil company, 
see your College Placement Officer. 


APFILIATES: 


General Petroleum Corp., Los Angeles 54, Cal. * Magnolia Petroleum Co., 
Dallas 21, Tex. « Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 


Mobil Overseas Oil Co., New York 17, N. Y. * Mobil Producing Co., Billings, Mont. 
Socony Mobil Oil Co, de Venezuela and other foreign producing companies 


i 
10 THE CORNELL ENGINEER 
| 
| 


; 
é 4 
5 
be 


At Los Alamos ... the challenge of controlled thermonuclear energy 


The controlled release of fusion energy in a practical thermonuclear reactor will be an important 
milestone in the nuclear age. This scientific achievement is the object of PROJECT SHERWOOD... 
one of the interesting scientific investigations now under way at Los Alamos Scientific Laboratory. 


Pictured above is ‘Columbus 1,’’ an early experimental device developed by Los Alamos 
scientists to further this study. The bright line along the axis of the tube was produced by a dis- 
charge in heated and highly conducting argon gas. This discharge was ‘“‘pinched” down to a 
small fraction of the tube diameter by the mutual attraction of its own currents. The temperature 
was roughly equal to that of the sun’s photosphere. When deuterium was substituted for argon, 
intense bursts of neutrons appeared at time A on the voltage time signatures of the pinch (above, 
left), providing an interesting puzzle as to their origin. The similar signatures of successive 
discharges indicate the degree of reproducibility that has been achieved. Detailed studies of such 
reproducible behavior have led to considerable advances in understanding both the dynamics and 
the means for stable containment of heated plasmas. 


At Los Alamos, in the cool mountain environment of northern New Mexico, you will find research 
challenges worthy of your abilities. College graduates in the Physical Sciences or Engineering are 
invited to write for information about the Laboratory, the attractive employee benefits, and the 
family living and recreational facilities of the Los Alamos area. Write to: 


DIRECTOR OF PERSONNEL 

LOS ALAMOS SCIENTIFIC LABORATORY 
alam LOS ALAMOS, NEW MEXICO 
scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA Los Alamos Scientific Laboratory is a non civil service operation of 
LOS ALAMOS, NEW MEXICO the University of California for the U. $. Atomic Energy Commission. 
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30-channel, analog digital converter connecting 300-amplifier analog computer Production of communications equipment in new Los 
to 1103A digital computer Angeles manufacturing pliant 


Data Reduction Center designed and built by 
Rarno Wooldridge 


First unit of Denver manufacturing plant now nearing completion input-output unit of the Ramo-Wooldridge RW-30 airborne 
digital computer 


Communications and 
Navigation Systems 
Digital Cornputers and 
Control Systems 
Airborne Electronic and 
Control Systems 
Electronic Instrumentation 
and Test Equipment 
Guided Missile Research 
and Development 
Automation and 

Data Processing 

Basic Electronic and 
Aeronautical Research 


Pictorial PROGRESS REPORT 


The photographs above illustrate some of the recent developments 
at Ramo-Wooldridge, both in facilities and in products. 

Work is in progress on a wide variety of projects, and positions 
are available for scientists and engineers in the following 


fields of current activity: 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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Can your imagination identify the prob- 
lems being solved by this young Sperry 
engineer? Whether your guess is right 
or wrong, there's no question that at 
Sperry “imagineering” is the order of 
the day. 


And working with men rated tops in 
their fields you'll earn while you learn 
and start right in on specific assign- 
ments in the field of your choice. You 
will be given important work from the 
beginning for there is no ceiling on ideas 
in fields like guided missiles, inertial 
navigation, advanced radars, micro- 
wave technology and many more where 
Sperry is blueprinting the future now. 


Sperry is interested in your future, 
too—giving you the chance to study for 
advanced degrees. And Sperry plants 
are conveniently located near leading 
engineering colleges ~ whether you'd 
rather work in California, Florida, New 
York, Utah or Virginia. 

When Sperry representatives call at 
your school, be sure to talk to them, 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to J. W. Dwyer, Sperry Gyroscope 
Company, Section 1 BS, 


ANSWER: This Sperry engineer is 
simulating a ship roll problem on an 
electronic computer. Solution was in- 
corporated in the new Sperry Gyrofin® 
Ship Stabilizer which reduces ship roll 
as much as 90% , *T.M 


Ay GYROSCOPE COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


BROOKLYN CLEVELAND NEW ORLEANS + LOS ANGELES 
SEATTLE SAN FRANCISCO + IN CANADA SGPERRY GYRO 


SCOPE COMPANY OFf CANADA LTO., MONTREAL 
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The year 1934 marked the begin- 
ning research at Cornell 
University. In that year, M. Stanley 
Livingston, co-inventor of the cy- 
clotron, came to Cornell and, with 
the support of Professor Gibbs, 
then head of the Physics Depart- 
ment at Cornell, constructed the 
University’s first nuclear acceler- 
ator. This cyclotron, with “dees” 
seventeen inches in diameter, could 
accelerate protons and deuterons to 
energies of up to one and one half 
million electron volts. One of the 
first machines built to accelerate 
atomic nuclei, the Cornell cyclo- 
tron is said to have “produced more 


<a 


Professor Boyce McDaniel adjusts the arc 

source of t Cornell cyclotron. Many 

significant discoveries were made with 

this machine both before and after the 
Second World War. 
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Professors Corson, McDaniel, and Wilson inspect a model of the magnet for the 
300 MeV sunchrotron. 


PIONEER NUCLEAR 
RESEARCH 


by 


William B. Easton, EP 


research per pound of iron than any 
other machine ever built.” 

Even with its age, small size, and 
low energy, the cyclotron is still 
used for research. Housed in the 
basement of Rockefeller Hall until 
1956, it was used almost continu- 
ously until that time, when it was 
shipped to the Hebrew University 
in Israel. Until the construction of 
the synchrotron in 1947, it was the 
principal tool for atomic research 
at the University. 

Among the earlier work done 
with the cyclotron were range and 
ionization measurements of protons 
and deuterons by R. F. Bacher and 
Marshal Holloway, Bacher, now 
Director of the Norman Bridge 
Laboratory at the California Insti 
tute of Technology, was on the first 
Atomic Energy Commission and 


had the over-all responsibility for 
atomic bomb assembly at Los 
Alamos, Holloway, a student of 
Bacher, was later connected with 
the Eniwetok tests and, until re- 
cently, was head of Lincoln Lab- 
oratories in Boston. 

In 1937, Bacher, Livingston, and 
Dr. Hans A. Bethe, wrote a series 
of classic articles for Reviews of 
Modern Physics. These articles 
which took up nearly all of three 
issues, were the “Bible” of the 
field of modern physics for the fol 
lowing decade. 

In 1938, the best early measure- 
ments of neutron velocities were 
made at Cornell by the time-of 
flight method, In this work, the ey 
clotron source was pulse modulat 
ed, so that neutrons were produced 
in bursts. The velocity of the neu 
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Apparatus for measurement of gamma-ray energies. The electron and positron pro- 
duced when the ray hits the screen are bent into a circular path by the magnetic field. 
The energy of the ray can then be computed from the radii of the paths. 


tron bursts was then calculated 
from the time of flight over a meas- 
ured distance, The purpose of this 
experiment was to detect selective 
absorption of neutrons (Le, ab- 
sorption of neutrons of certain ener- 
gies on passing through a thin layer 
of a given material), In 1940, a 
project for measurement of neutron 
velocities, farmed out from. the 
Manhattan project, was carried on 
by Professors Charles P. Baker and 
Boyce D, McDaniel at Cornell. 

In the three years following the 
attack on Pearl Harbor, most of the 
atomic physicists in the United 
States, including those at Cornell, 
went to Los Alamos with the Man- 
hattan woject to work on the atom- 
ic bomb. The slow-neutron velocity 
spectrometer used in the above 
work was taken to Los Alamos and 
used in the first measurements of 
neutron absorption cross sections 
for Uranium and Plutonium for 
neutron energies up to L000 elec- 
tron volts, 

An interesting story is connected 
with the unit used for such cross 
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sections, the barn, which is equal 
to 10-4 square centimeters, While 
working on the Manhattan project, 
Baker and Holloway were measur- 
ing an absorption cross section 
which was expected to be about 
10-25 em?, but which turned out to 
be nearer 10-4 cm”. One of the 
men promptly remarked, “Gee, 
that’s as big as a barn!”—thus the 
name, 


The Return From Los Alamos 


In 1946, many of the men who 
had gone to Los Alamos returned 
to Cornell, along with a number of 
new ones, At this time, the Depart- 
ment of Nuclear Studies was cre- 
ated and placed under the direction 
of Professor Bacher. 

At this time, it was decided that 
an electron accelerator of higher 
energy than the cyclotron was nec- 
essary for future research projects. 
In 1947, construction of a 300 mil- 
lion electron volt electron synchro- 
tron was begun under the direction 
of Professor Bacher, with funds 
provided by the Department of the 
Navy. 

An early project which made use 
of the new synchrotron was the 
measurement of gamma-ray ener- 
gies. This experiment, carried out 
by Professor McDaniel, provided 
the first absorption measurements 
of gamma rays to 25 MeV with 
good resolution, As shown in the 
diagram, the photon on hitting a 
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Scintillator can. Particles in cosmic rays 

cause the emission of light in the impreg- 

nated plastic, which in turn activates the 
photomultiplier tube. 


copper screen, produces a positron 
and an electron. These two parti- 
cles are then bent by a magnetic 
field into circular trajectories, the 
sum of whose radii is proportional 
to the gamma ray energy. 

Another pioneering experiment 
was the determination of cross sec- 
tion for production of neutral me- 
sons and a study of other meson 
production processes. Neutral +- 
mesons are produced by the inter- 
action of gamma rays with protons. 
In these experiments, performed by 
Silverman and Stern, the mesons 
were detected by measuring the 
gamma rays produced on their de- 
cay, At the same time, cross sections 
for postive z-mesons were meas- 
ured by other groups. 

In 1953, construction was started 
on a new synchrotron which would 
accelerate electrons up to energies 
of 1.5 billion electron volts, This 
project was under the direction of 
Professor Wilson, director of the 
department since Professor Bacher's 
departure in 1947, Six months later, 
the old machine was retired, 

In the new synchrotron, electrons 
with energies of 2 MeV are injected 
by a Van de Graaf generator into 
the “donut,” an evacuated glass 
tube approximately twenty-five feet 
in diameter. The Van-de Graaf 
source is pulse modulated so that 
electrons are injected thirty times 
per second for a period of 10~' 
seconds, 

The synchrotron field coils are 
fed by thirty-cycle alternating cur- 
rent, so that the magnetic field 
changes form approximately 20 
gauss at injection to a maximum of 
10,000 gauss in one-sixtieth of a 
second, With a large change in the 
magnetic field, it is evident that 
eddy currents and hysterisis will 
produce large deviations from the 
desired path of the electrons. The 
present cyclotron is, therefore, a 
“strong-focusing” machine, in order 
to overcome such errors. In a strong- 
focusing machine, the pole pieces 
of the field magnet, which are 
shaped to act on the beam of elec- 
trons much as a lens would on a 
beam of light, are made alternately 
convergent and divergent, but on 
the average strongly convergent. 

The old 300 MeV synchrotron, 
now retired from use, still stands in 
the center of its successor’s donut. 
The field coils of the old machine 
are used asa choke coil to separate 
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the AC field supply from the DC 
bias supply also used. 

The electrons, when injected into 
the donut have already reached ap- 
proximately 98 per cent of the ve- 
locity of light, so that most of the 
added ene rgy goes into increasing 
the mass of the particles by a factor 
of several thousand. In the one- 
sixtieth of a second during which 
the electron is accelerated, it travels 
around the donut a distance of over 
three thousand miles, the distance 
from Ithaca to London, England. 


Theoretical Physics 

The aims of nuclear research be- 
fore the Second World War were 
to discover the structure of the 
nucleus, to study the mechanism of 
nuclear reactions, and to find out 
the effects of a collision of an 
arbitrary particle with an arbitrary 
nucleus, Experimental work of this 
period was limited to that which 
could be done with a low-energy 
machine (less than 15 MeV); theo- 
retical physicists, who must work 
closely with the experimenters, 
were likewise limited to this range. 

In 1935, Dr. Niels Bohr proposed 
the compound nucleus theory: 
when two nuclei collide, they com- 
bine to form a new nucleus which 
“forgets” completely how it was 
formed, The new nucleus may then 
disintegrate or fission to form any 
products for which it has sufficient 
energy. This theory was found 
later to be nearly correct. 

It was also found that in quan- 
tum mechanics a particle could 
the so-called “potential 
yarrier’ of a nucleus even though 
its energy might not be high enough 
according to classical theory, 

These two theories formed the 
basis of the theory proposed in 
1938 by Dr. Hans Bethe on ene rgy 
production in stars, A study of the 
reactions of Dr. Bethe’s theory was 
Cornell cye Jotron by 

whose work per- 
caleula- 


made on the ¢ 
Dr. Holloway, 
mitted refinements in the 
tions of the theory. 

Energy produc tion in stars is still 
being studied both here and else- 
where. Dr. Salpeter, of Cornell, has 
been interested in this field for the 
last five years, and has made vari 
ous discoveries about reactions in 
stars hotter than the sun. It has 
been found that a star which has 
used up its hydrogen can often con- 
tinue by “burning” its helium, 
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It was found by Dr. Bohr that 
the nucleus itself has different 
quantum states. The spacing of 
these quantum states as a function 
of energy was calculated by Dr. 
Bethe. 

The work of Dr. Bethe and Dr. 
Placzek in conjunction with the 
neutron velocity spectrometer pre- 
viously mentioned contributed 
greatly to the knowledge of the 
properties of slow neutrons, This 
information was soon to be useful 
for the Manhattan Project. 

The year 1938 marked the discov. 
ery of the »-meson. It had been 
suggested in 1935 by Dr. Yukawa 
that there should be some sort of 
particle which transmits nuclear 
forces between nucleons, In 1939- 
41 Dr, Bethe wrote a series of pa- 
pers on the forces between nucle- 
ons. These papers, however, are 
now obsolete, due to the discovery 
of the «-meson in 1947. 

Following the discovery of the 
7-meson, Professors Walker and 
Littauer carried out experiments on 
cross-sections for production of 
positive and negative +-mesons. It 
was expected that the cross section 
would be the same for both par- 
ticles when an element whose atom 
contains equal numbers of protons 
and neutrons, It was found, how- 
ever, that the ratio of negative to 
positive mesons was close to seven, 
A ratio of 1.3 could be explained, 
but not a ratio of seven, The ratio 
decreased from for lighter 
nuclei to 1.3 for ..Ca*’, the heaviest 
stable nucleus numbers 
of protons and neutrons. An explan- 
ation for this effect was given by 
Mr. MacVoy, a graduate student at 
Cornell. 

It had been predicted that the 
production cross section of 
mesons should rise with the energy 
of the gamma rays, but it was 
found that the curve reaches a 
maximum and then drops to a 
much lower value, much as the re- 
sponse curve of a resonant circuit. 
It was suggested that it was, in fact, 
some sort of resonance, Work is 
still being done on the theory of 
this resonance. 

It has been known for the last 
ten years that the nucleus of an 
atom is constructed somewhat like 
the electron shells, rather than be 
ing a solid mass. Much information 
has been gathered on the quantum 
states and shells of the nucleus, 


of the 1.5 BeV Cormell electron 
synchrotron 


Control room 


Section of the 1.5 BeV synchrotron during con- 
struction, Notice the glass “donut” and magnetic 
pole pieces, 
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It may be shown by mathematica] 
methods that the energy contained 
in the field of a point charge is in- 
finite! Various men have worked on 
this apparent paradox, and three 
solutions have been proposed, Of 
these, that of Dr. Feynman, for- 
merly of Cornell, is the simplest and 
best. Dr. Bethe also did a “little 
calculation” on this problem, 

Present studies include the so- 
called “strange particles,” which 
include the k-meson, with half the 
mass of a proton, and “hyperons,” 
with mass greater than that of a 


The Cornell 300 MeV electron synchrotron. The “ 


woton, These are being studied 
vere by Professor McDaniel, 


Cosmic Ray Research 


Cosmic ray research started at 
Cornell in 1940 when Bruno Rossi, 
an Italian refugee, came to the Uni- 
versity, After first going to Chicago 
University to work with Professor 
Arthur Compton, Rossi came to 
Cornell, bringing his considerable 
background in cosmic ray work, 
With Mr, K. I, Greisen as his first 
graduate student, Rossi's cosmic 
ray work continued until 1942 when 
Rossi and Greisen went to MIT and 
Los Alamos, respectively, for war 
work 
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During the three years following 
1940, various experiments were per- 
formed, including measurements of 
the lifetime of the » -meson and 
the intensity of electrons and me- 
sons in cosmic rays. In 1946, Rossi 
remained at MIT, but Greisen re- 
turned to Cornell as a_ professor, 
The following year, Mr. and Mrs, 
Cocconi came to the University to 
do cosmic ray work, In the years 
that followed, extensive work was 
done with neutrons in cosmic rays 
and extensive air showers, In 1950 
to 1953, measurements taken 2,250 
feet underground in the Cayuga 


Rock Salt Company mine afforded 
much information about absorption 
of cosmic rays by the Earth's crust. 

At present, there are two major 
projects for the study of cosmic 
rays, both under the direction of 
Professor Greisen, Behind Newman 
Laboratory is a trailer containing 
various detection equipment, in- 
cluding a bank of counters used to 
measure the curvature of the paths 
of charged particles in a magnetic 
field. From the data thus obtained, 
the energy of the particles can be 
computed, 

Situated at various points on 
campus are fifteen large white cans 
containing scintillators for the 


Donut” is inside the magnetic pole pieces. 


study of extensive air showers, i.e., 
showers of cosmic rays which fall 
over a large area. These showers 
are produced by the interaction of 
a primary particle with atoms of 
the atmosphere to produce up to 
one hundred thousand secondary 
particles. 

About half of the scintillators are 
situated within a few hundred feet 
of Newman Laboratory, while the 
others are placed up to a half-mile 
away. 

As shown in the diagram, the 
cans contain a large dise of poly- 
styrene impregnated with special 


ingredients, terphenyl and “PO- 
POP.” Cosmic ray particles striking 
the terphenyl cause it to emit light. 
The POPOP absorbs this light and 
emits light of a higher wavelength, 
which actuates the photomultiplier 
tube. 

The data thus obtained are an- 
alyzed by computers in Newman to 
find the angle of elevation of the 
shower, the location of its center, 
and other pertinent information. 

The nuclear research which Cor- 
nell has done and is doing is an at- 
tempt to push back the frontiers of 
human knowledge and to discover 
the secrets locked within every 
atom, 
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THE GROWTH 
PACKAGING FILMS 


Of all the manufacturer's prob- 
lems, one of the biggest is that of 
making his product attractive 
enough to entice his customer, The 
customer that often proves hardest 
to please is “Mrs. Housewife.” Each 
year the producer must sell more 
and more items to that unpredict- 
able lady with the shopping basket. 

One of the most effective ways of 
attracting attention to one’s product 
is an effective packaging technique, 
It is this important selling point 
that has resulted in the skyrocket- 
ing activity in the packaging film 
industry, Packaging films not only 
provide a convenient and inexpen- 
sive container, but also permit the 
customer to see just what he is buy- 
ing. These advantages have resulted 
in a tremendous boom in the pack- 
aging industry since World War II. 
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Profitability 

The packaging industry is large 
with several phases of production. 
First there is the supplier who pro- 
vides the basic chemicals and in- 
gredients for the process, Then 
there is the converter who prints, 
laminates, or makes bags from the 
film. Finally there is the actual 
manufacturer of the transparent 
product, 


The supplier of materials for the 
industry need not be a specialist in 
the field of packaging films. He may 
sell his products to textile manu- 
facturers, paint makers, ete, Con 
sequently, he may do a profitable 
business without the help of film 
manufacturers, 


The converter, on the other hand, 
is operating in a cut-throat field. 


There are approximately 250 film 
converters. In 1955, a study of 
about 40 converters revealed a net 
profit of 1.77% before taxes which 
is highly inadequate considering 
the risks and the investment re- 
quirements. The high point for 
converter profits was in 1951 with 
10.14%, Since that year, the best 
performance was in 1953 with 3.52%, 
1952 saw 1.59% and 1954 had 1.58%. 

There are several reasons for the 
number of small film converters. 
One of them is the fact that the in- 
vestment required is relatively low, 
In addition, a number of the firms 
making equipment will sell the 
equipment on a time basis. Also, the 
technology required is not highly 
complicated and the free technical 
service supplied by the resin-pro- 
ducing companies simplifies mat- 


19 


q 
id 
; 
Per. 
i 
| 
{ 
‘ 
| 
| 
nit 
| 
j 
| 
i 


ters even more. The net result is 
that entering the business is fairly 
easy, and new companies are 
formed almost daily while an equal 
number fall by the wayside, 

From this analysis, it would ap- 
pear more profitable to enter the 
mackaging field at the primary level, 
uit here, published financial state- 
ments do not isolate individual 
product performance, 

The large capital outlay of $30,- 
000,000 for the economic running 
of a cellophane plant would pre- 
vent any but the larger companies 
from entering the field, Present ca- 
pacity of cellophane is about 450 
million Ibs. per year, The present 
consumption of the film is an esti- 
mated 400 million pounds, and is 
not expected to reach 450 million 
pounds until 1960, 

In addition to the large capital 
investment required to enter the 
cellophane business, a company 
could not expect a high initial re- 
turn on this investment, It takes 
time and experience tu get the op- 
eration into optimum running order, 
It would also require a very exten- 
sive sales program to take any sig- 
nificant part of the market away 
from the present producers of the 
film. 

By the end of 1957, the total poly- 
ethyle ne capacity wilh be an esti- 
mated 860 million pounds per year, 
The total consumption at this time 
will be around 530 million pounds, 
Assuming no further expansions, the 
consumptions of polyethylene will 
not equal the capac ity until 1962, 
The ever-intensifying competitive 
situation is expec ted to reach a cli- 
max in 1957 or 1958, About 30% of 
the total consumption is in packag- 
ing film, 

Over production is not, of course, 
particularly unusual for a new mate- 
rial with untested potential, but in 
polyethylene’s case there are three 
considerations that make excess ca- 
pacity of particular consequence, 
One is economic, the second techno. 
logical, and the third is commercial: 

1) Polyethylene equipment — is 
massive, expensive, and of no value 
to any other presently commercial 
process. This makes idle polyethy- 
lene capacity a heavy burden on 
any corporate books, 

2) In the polye ‘thylene process, 
product quality is elusive ly unpre- 
dictable, Even the slightest lack of 
processing control will swing the 
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product far off specifications, result- 
ing in a valueless wax instead of a 
ylastic. 

) The seriousness of the quality 
ie m is aggravated by the fact 
that polyethylene, being a plastic, 
will reach the public only through 
the hands of the plastic processors 

the film extruders, injection mold- 
ers, and wire coaters~who have 
historically been infested and un- 
dermined by fly-by-nights and 
quick-dollar operators, The market 
researcher's nightmare is that a 
soured public might flatten the 
sales curve now projected for poly- 
ethylene, leaving the industry in an 
overproduced position for a decade 
instead of a few years. 


Mergers for Reduced Costs 

The recent merger between Visk- 
ing Corporation and Union Carbide 
has been aimed at greater profita- 
bility. Visking is generally credited 
with producing well over half of all 
the polyethylene film manufactured 
in the United States. Union Carbide 
is the largest manufacturer of poly- 
ethylene resin. 

It may be that both Visking and 
Carbide management saw a threat 
in the growing trend toward inte- 
gration of producer, distributor, 
and processor and moved accord- 
ingly to meet such competition, This 
threat took the form of such merg- 
ers as the Koppers purchase of 
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Durethene (a large film producer ), 
and the merger, yet unpublicized 
of a resin producer, a nationwide 
distributor, and a western extrusion 
firm, Such a three-way organization 
could be quite formidable. There 
are also various captive polyethy- 
lene film plants that are controlled 
and owned by huge corporations 
which are well able to withstand 
vigorous competition, 

Cellulose acetate is produced by 
several companies, Eastman Kodak 
produces the packaging film as a 
by-product of its photographic film 
business. The total consumption of 
cellulose acetate in packaging uses 
is about 5 million pounds a year. All 
the foreseeable growth will be 
taken up easily by the present pro- 
ducers of cellulose acetate. 

Very little, if any, clear polyviny! 
chloride film is being used as a sin- 
gle film for packaging applications. 
Significant growth is not expected 
in the packaging field. 

It is expected that Du Pont’s My- 
lar polyester film, because of 
unique properties and great 
strength will see the most growth 
and divergence of applications 
among the more recently intro- 
duced films, At present, the cost of 
Mylar is high compared to the other 
films on the market, The total esti- 
mated use of polyester film in pack- 
aging in 1956 was less than 3 mil- 
lion pounds, The high margin of 
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Figure 1. Estimated Sales of Packaging Film. 
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profit, however, makes it a high 
profit material. With increased con- 
sumption, the price of the material 
is expected to drop, resulting in 
even greater consumption of the 
material, 

Saran, like Mylar, has a relatively 
low consumption rate, but has a 
relatively high profit margin, The 
largest use for the Saran film is in 
the wrapping of foods in the home. 

Goodyear's Pliofilm, one of the 
earliest flexible film contenders, has 
been a comparatively slow mover 
in the packaging market. Although 
there are no actual production and 
consumption figures available, use 

packaging probably doesn't ex- 
ceed 15 million pounds per year. 
The profit margin is probably con- 
siderably higher than cellophane 
but lower than Mylar. 


Unusual Expansion 

The growth of the film packaging 
market has been somewhat spec- 
tacular since World War LL. Devel- 
opment of new films as well as con- 
tinued research of packaging meth- 
ods have corrected many of the pre- 
vious misapplications of films for 
packaging purposes, Although the 
growth of plastic film packages has 
been rapid, surveys made by the 
Department of Commerce showed a 
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virtually unanimous belief that the 
major growth lies in the broad and 
extensive undeveloped areas of the 
future. 

The growth pattern of transpar- 
ent flexible plastic films for pack- 
aging is shown in Figures | and 2 
Probably the significant 
strides of the industry have oc- 
curred since the World War LI gov- 
ernment controls and mandatory 
restrictions were revoked. 

The United States Department of 
Commerce Field Office surveys re- 
vealed that generally the post 
World War II growth of packaging 
film was consistent for all segments 
of business, ie., manufacturing, 
converting, wholesaling and retail- 
ing, as well as for all geographical 
areas of the country, 

Current U.S. sales of flexible 
packaging film are estimated at 
some 550 million pounds per year, 
worth something over $300,000,000, 
By 1960 consumption will likely hit 
close to 700 million pounds, more 
than seadie the 347 million pounds 
sold in 1951, By 1965 sales of these 
flexible films will probably reach, 
or even exceed, the billion pounds 
per year mark, 

Although other types of trans- 
parent, semitransparent, and 
opaque materials are providing 
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some sharp competition for a num- 
ber of once exclusive cellophane 
outlets, the latter's future seems to 
contain the same assurance of 
growth that has characterized it in 
the past. 

Within the next four years, plant 
refinements, improvements in pro 
duction methods, and new plants 
will boost annual U.S, cellophane 
output to a near-500 million pounds, 
Thereafter, the production rate 
should move up steadily and come 
close to 600 million pounds per 
year by 1965, 

In a two-year period, polyethy- 
lene film for packaging has in 
creased almost four-fold from an 
estimated 28 million pounds in 1953 
to approximately 97 million pounds 
in 1955 (representing about 75% of 
the estimated 130 million pound 
total polyethylene film production ), 
Predictions for 1960 indicate a pos- 
sible 300 million pound production 
of polyethylene film with 225 mil 
lion pounds in the packaging mar 
ket alone, 

As can be seen from Figure 2 
polyethylene has not disturbed the 
market for ce llophane to a great ex- 
tent. 

According to trade estimates, 
two years ago about 8 million 
pounds of cellophane were used for 
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Figure 2. Estimated U.S. packaging film output with projected trend lines to 1965. 
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Figure 3, End use pattern for packaging films 
(est. 1957). 


produce packaging; by now the 
rate meee re tops 10 million pounds 
per year, As recently as 1953, poly- 
ethylene used for this purpose 
totaled about 6 million pounds, and 
by 1955 consumption had climbed 
to an estimated 20 million pounds 
per year rate, 


Use Trends 

The estimated end-use pattern 
predicted for packaging Aim in 
1957 is given in Figure 3, 

At present, the ees of 
baked goods accounts for about 304% 
of the packaging film produced. 
This, however, is not the area of 
greatest growth potential, 

Nearly 100% of film wrappings 
for baked goods are of cellophane. 
Although it is predicted that the 
use of cellophane for baked prod- 
ucts will increase from about 120,- 
000,000 pounds to — 150,000,000 
pounds in five years, this falls far 
short of the expected 45% estimated 
increase in the total production of 
packaging film within this period, 

The meat and poultry outlet for 
films, although presently accounting 
for only about 16% of the total 
packaging film production, is wide 
open for large expansions, There 
are approximately 17 billion pounds 
of meat consumed annually in this 
country, but only about 5 billion 
pounds are now being packaged in 
transparent filin, requiring about 65 
million pounds of film, 
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End-use pattern of Aluminum Foil for packaging. 


Of the 2.5 billion pounds of fresh 
poultry consumed each year, some 
$60 million pounds are plastic- 
wrapped, providing an estimated § 
million pounds per year market for 
film, In addition, frozen poultry, 
about 20% of all sales, takes about 
1.5 million pounds of packaging 
film and appears to be well on the 
way to requiring double that 
amount, 

Thus, with only 30% of the meat 
and about 35% of the poultry cur- 
rently being wrapped in film, it is 
apparent that such usage has a 
great potential, 

It is in the packaging of fresh 
fruits and vegetables, however, that 
most film makers and converters ex- 
pect the biggest advances, About 
10% of the packaging film produced 
is used to package fresh produce. 

The Department of Agriculture 
recently estimated that only about 
15% of the 75 billion pounds of pro- 
duce grown each year in the U.S. 
are now bagged, trayed, over- 
wrapped or otherwise packaged. 
Only about 7% is prepackaged in 
plastic film. The marketing director 
of one of the world’s largest food- 
store chains, predicts that in ten 
years, more than 75% of all fresh 
fruits and vegetables will be pre- 
packaged at grower, terminal, or 
retail level. Other marketers say 
this percentage will be reached in 
half the time. 

Film use for such purposes is 


definitely moving upward, In 1950 
about 12 million pounds were used 
in produce packaging; by 1953 
consumption had risen some 65%; 
and in 1955, use with fresh fruits 
and vegetables was about 40 mil- 
lion. A tripling in the next decade 
or so is not out of line. 

Prepackaging is done by all levels 
of distribution: the grower, the 
terminal shipper, service whole- 
saler, and the retail outlet, A report 
on packaging at the farm level 
from the Market Growers’ Journal 
shows that 20% of the farms con- 
tacted indicate that their crops are 
now prepackaged for retail sale, 
and an additional 17% have plans 
to prepackage in the future. Based 
on this same study, current annual 
expenditures for plastic packages 
average $1,618 per farm and repre- 
sent 39% of the bagging materials 
used. In addition, cellophane ac- 
counts for 22% of the bagging mate- 
rials, If this $1,618 were projected 
on a national basis, it would repre- 
sent over $5.5 million of plastic film 
purchase in this area alone. 

Some of the large supermarkets 
are establishing their own packag- 
ing plants which they have found 
more economical than having pro- 
duce packaged at each retail out- 
let. One supermarket chain now has 
eight plants where fruits and vege- 
tables are prepared and there are 
more of these plants in the planning 
stage. 
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To “See What They Buy” 


The importance of packaging in 
catching the consumer dollar can 
be gauged by the results of a sur- 
vey on consumer shopping habits 
in supermarkets carried on by Du- 
Pont. It was found that 48% of all 
supermarkets purchases are made 
on impulse without any previous 
plan and 70.8% of all supermarket 
purchases are buying decisions 
made inside the store. Of all cello- 
phane packaged items purchased 
77.2% were a result of store decisions 
as compared to 70.8% for all items 
in all types of packages. This points 
to the conclusion that shoppers like 
to see what they buy. 

However, the rate of impulse 
sales varies among different food 
categories, For example 46.2% of all 
canned fruit and vegetables pur- 
chased are unplanned, while the 
same survey shows that on 32.4% of 
all fresh fruit and vegetable pur- 
chases are unplanned, The delays 
encountered in the purchasing of 
fresh produce discourage impulse 
buying. In a typical service produce 
de :partme nt the customer must wait 
in line to be served, wait for the 
produce be weighed, wait for 
wrapping and wait for price mark- 
ing. These are common delays 
which make produce buying diffi- 
cult. Pre-packaging with transpar- 
ent flexible films is the key to self- 
service, Pre-packaging eliminates 
the wait for clerk help and converts 
loose commodities into price 
marked, self-service units. The Du- 
Pont survey showed that the av- 
erage shopper passes through the 
self-service produce department in 
24% less time but buys 16% more in 
this time. 

The trends toward self-service in 
non-food merchandising is also a 
potential large market for packag- 
ing films. 

There are some 35,000 hardware 
stores in the United States today, 
and there is a growing trend to self 
service. A survey by the National 
Retail Hardware Association dur- 
ing 1955 showed one out of seven 
independent hardware stores had 
put in a check-out counter. Still an- 
other 15% are planning to convert 
to check out. The toughness of 


polyethylene makes it especially 
suitable for packaging many heavy 
items such as nuts, bolts and even 
tools in the hardware stores, It is 
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also well-suited to bulk gardening 
supplies, like grass seeds and plant 
food, 

Most of the business in the 22,900 
variety stores in the United States 
is being made up of the sale of 
many, many small items of mer- 
chandise, Woolworth, at the end of 
1950, had approximately 400 self- 
service units, Most of the new 
stores to be opened in shopping 
centers will be on a self service 
basis throughout the variety field. 

To date, self service has been 
adopted by the 10,600 department 
stores in the United States to only a 
small degree. Recent statistics indi- 
cate that operating expenses have 
cut department store profit margins. 
It seems inevitable that here, too, 
well packaged self-service items will 
be the answer to rising overhead 
and dwindling profits. Much of the 
lingerie, sweaters, toys, linens, ete, 
sold in department stores is being 
packaged in transparent film to in- 
crease turnover and to prevent cost. 
ly mark downs due to damage 
caused by customer handling. 


Competitive Products 


Aluminum foil usage for packag- 
ing consumption is expected to 
grow along the lines of accelerated 
use in new applications rather than 
through any great buckling of trans- 
parent films, The growths of alumi- 
num foil and packaging film have 
been about equally rapid, A com- 
parison of production of film and 
foil for pol ars use is given be- 


low: 
Packaging Consumption 

in million pounds 

Aluminum foil 

(including lami- Packaging 

nations ) film 

1953 56 88 
1954 104 465 
1955 135 500 
1956 140 550 
1965 200 1000 
(est ) 


The estimated end-use pattern 
for aluminum foil is given in Figure 
4. A comparison with the estimated 
end-use pattern for packaging film 
shows very little conflict in markets. 
The properties of the two types of 
materials lend themselves to differ- 
ent end-use patterns. 


About 30% of the film produced 


now goes into the wrapping of 
baked goods compared to only 
about 4% for aluminum foil. About 
44% of the aluminum foil produced 
for packaging goes into hs wrap- 
ping of frozen foods where the ex- 
tremely low water transmission of 
the foil prevents freezer burn in 
frozen foods. It is also in the frozen 
food market that the largest future 
growth in foil packaging is for- 
seen. 

In the packaging of such items as 
tobacco products and gum and con. 
fectionary, foil is often used as the 
inside wrap while film is used as 
the outside wrap so there is little 
competition here. 

Paper products are also competi 
tors of the clear packaging films. 
There are few official government 
statistics available on the various 
pac kaging papers, The trade, too, 
has revealed very little concerning 
the magnitude of its operations, It 
is estimated that future growth will 
be steady but will not come close to 
the growth of packaging film, 

Output of the three leading 
papers is estimated at about 315 
million pounds and is expected to 
grow to about 360 million pounds 
in 1965, 

Although a number of paper 
products have been replaced by the 
newer packaging materials, paper 
will continue to be a formidable 
competitor for some markets, 

Glassine is smooth and dense and 
is an excellent base sheet for coat 
ings with special properties such as 
water vapor proofness and heat 
seal, One of the principal coatings 
is paraffin wax. 

Greaseprool papers are also 
widely used in packaging food, Foil 
and films continue to move into this 
area, but the greaseproots are still 
dominant in the packaging of lard, 
butter, margerine, ham, bacon and 
similar products 

While cellophane has 
strides as a wrapper for white and 
specialty breads, waxed papers are 
still far ahead in total number of 
loaves packaged, In the packaging 
of cakes and baked sweet goods 
cellophane is rapidly overtaking the 
papers. 

In the packaging of such foods 
as potato chips, popcorn and salted 
peanuts, papers still lead but within 
the last five years cellophane has 
moved in to take nearly a third of 
the market. 


made 
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Picture a backward community 
high in the Andes Mountains of 
Peru. The people are Indians liv- 
ing at a subsistence level. They 
raise potatoes, little knobs which 
often suffer from blight. The land 
is eroded, and agricultural meth- 
ods are centuries old, Poverty 
paints the scene, 

There is little contact with the 
outside world. The people are 
looked down upon and exploited 
by their neighbors, who are mes- 
tizos. Their thinking is contained 
within the bounds of the hacienda 
on which they live and work. 
Hence, they fear, even hate, any- 
thing that is not defined for them 
by the traditions of their commu- 
nity. They are dominated by a pa- 
tron who rents the hacienda from 
the Peruvian government, How- 
ever, the Indians would be help- 
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less without the patron, for they 
are ignorant. They know only hun- 
ger, poverty, and disease and are 
resigned to a dull, meaningless 
struggle for existence. 

This is the picture of Hacienda 
Vicos, Situated on the slopes of a 
valley niched in the Andes, the 
hacienda covers about 35,000 
acres, most of which are rocky. 
There are 2,500 acres under culti- 
vation and 4,000 acres used for 
grazing. These provide an income 
for the patron and support the 380 
Indian families. 


Enter the Cornell-Peru Project 


Into this picture came the Cor- 
nell-Peru Project in 1952. The 
Project was an experiment in ap- 
plied social science, directed by 
Allan R. Holmberg from Cornell's 


Department of Sociology and An- 
thropology. Scientists and_ skilled 
technicians were contributed by 
the Indigenous Institute of Peru 
and the Peruvian government, The 
Project was financed by the Car- 
negie Corporation of New York. 

The purpose of the Project was 
two-fold. First, it was to introduce 
technological and social changes 
into a community centuries behind 
the times. Second, to observe the 
effects of these changes. It was be- 
lieved that principles could be 
gleaned from this experience and 
applied to similar projects in other 
backward areas. 

Cornell rented the hacienda for 
a five-year period. For months pre- 
vious they had studied the com- 
munity and its traditions. They in- 
tended to work with the frame- 
work of the Indian culture, alter- 
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Miss May Kedney, of Skidmore College, instructs an art class in 

a Professor of Educa- 

tion, was a member of Cornell's project to Peru in 1954, doing 
research on children’s art. 


the Hacienda Vicos school. Miss Kedney, 


ing it gradually to meet the re- 
quirements imposed by technologi- 
cal change. 


Agriculture Program 

The Project concentrated on 
technological improvement in three 
areas: agriculture, education, and 
health. Agriculture, specifically the 
potato culture, provides the com- 
munity with its living. When the 
scientists began their work, they 
found that a potato blight had 
ravaged the crop of the previous 
two years. The Indians had been 
reduced to eating seed grain; in 
desperation they stole. The Proj- 


(Right) The new school at Hacienda 
Vicos, with about 250 pupils. Pupils are 
shown leaving the school for recess. 


(Below) The old school building at 
Hacienda Vicos. It had 15 pupils at the 
time it was replaced by the new school. 
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Medical Clinic at Haciendo Vicos. Allan R. Holmberg, who 
directs the work here, is at far right, foreground. The doctor 
from the Peruvian Health Ministry, background, is checking 


Indian patients who have applied for out-patient treatment. 


ect introduced modern methods 
and imple ments, for if productivity 
were increased, the standard of liv- 
ing would rise. 

The story of the Project's agri- 
cultural program reveals the strik- 
ing results of a few simple im- 
provements. The scientists 
launched the program with an of- 
fer of blight-resistant seed, insecti- 
cide, and fertilizer on a share-crop- 
ping basis. The Indians were to 
pay for these materials with half 
their harvest. This idea was pre- 
sented at a meeting of the mayor- 
ales, who are the Indian leaders 
of the community and foremen for 


the patron. Fearing for their privi- 
leged position, the mayorales were 
disinterested in the offer. Realizing 
this, the scientists went to the com 
munity at large and presented their 
idea at the mando, the weekly 
meeting for assignment of work. 
The general reaction was one of 
suspicion, A few very poor Indians 
elected to participate in the pro- 
gram, but their motive was des 
peration. Their families were so 
close to starvation that they were 
forced to accept any opportunity 
to raise their standard of living. 
The majority of the men drew 
back. They had become wary 
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when one of the mayorales spoke 
up against the program and their 
traditional prejudices led them to 
suspect the intentions of the new 
patron. Since they assumed that 
the scientists had merely devised a 
new way to cheat them, they 
pitied the Indians who had chosen 
to participate, 

The program proceeded, The 
scientists distributed blight-resist- 
ant potato seed among the few 
participants, who were given in- 
structions carried out to the letter. 
They were required to plant the 
seed at eighteen-inch intervals, 
rows three feet apart. They were 
shown how to disinfect the seed 
potatoes and the land in order to 
guard against blight, The scientists 
passed out fertilizer and insecti- 
cide, and taught the Indians how 
to set up an effective irrigation 
system, They demonstrated mod- 
ern techniques of cultivation and 
introduced every possible means of 
jacking up the productivity of the 
land, 

The results were gratifying, for 
the harvest was twice what it had 
been in previous years. When the 
participants were given half their 
crop, Indians were astounded that 
the new patron had not exploited 
them. The following year pre- 
sented new participants anxious to 
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Indians plowing hillside field for the planting of barley. Plow is of ancient Egyptian type, has only pointed sticks (no metal) for tip. 


share in the success of modern 
cultivation methods. By 1955 the 
scientists were able to abandon the 
share-cropping arrangement in fa- 
vor of a credit system, because the 
Indians consistently paid their 
debts at harvest time. 


Education Program 


Another problem pleading for 
attention was the educational de- 
ficiency. Only two per cent of the 
vxcople were literate. School on the 
vacienda consisted of one class. 
Eight children of assorted ages met 
on an open porch where a woman 
attempted to teach them reading, 
writing, and arithmetic, Classes 
were conducted in Spanish, a 
struggle for most prospective stu- 
dents who knew only the Indian 
language, Quechua, Attendance 
was irregular. Peruvian law re- 
quires that one child from each 
family attend school, but on the 
hacienda it was frequently a dif- 
ferent child each day from the 
same family, The reason is that in 
the struggle for bare existence, the 
Indians could not see how educa- 
tion would serve to any advantage. 
They regarded attendance at 
school as merely another service 
owed the patron. 

The first step in the program for 
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education was to construct a new 
school building. This was discussed 
with the Indians at a meeting. 
They agreed to provide the labor, 
while -the Project would supply 
funds and materials. In 1952 
ground for the new building was 
broken. The Indians quarried stone 
for the foundation, baked clay 
bricks for the walls, and hewed 
door and window frames from eu- 
calyptus wood. The Project had to 
finance and import only glass and 
cement, They also had to bring in 
mestizo craftsmen, since the In- 
dians simply did not possess the 
skills of modern construction. 

The finished product is a hand- 
some school building. The layout 
includes classrooms, an auditorium, 
a dining room, a kitchen equipped 
for hot meals, and living quarters 
for teachers. To go with the new 
school, the curriculum re- 
vamped, Vocational instruction is 
offered to the boys, who are par- 
ticularly interested in agriculture 
and carpentry. The girls continue 
to receive a primary education. 
There are now eight teachers, 
while the original handful of stu- 
dents has expanded to two hun- 
dred of the Viscosino youth, The 
educational program has given the 
Indians pride in their community 
for theirs is the finest rural school 
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in the area, and they have won the 
respect of their neighbors. 


A health program was a neces- 
sary ingredient in the Project. The 
disease-ridden people knew only 
religious and magical means of 
treating their ailments. The pro- 
gram provided a clinic, set up by 
the public health agency of the 
Peruvian government. A_ doctor 
and two nurses come to the ha- 
cienda twice a week. Supported by 
the United Nations International 
Children’s Emergency Fund, the 
program concentrates on school 
children and maternal welfare. 
Medical service is available to 
everyone, since the doctor is pre- 
pared to treat all cases, dispensing 
medicine and advice. 


Social Changes 


Technological advances centered 
around the agriculture, education, 
and health programs. Accompany- 
ing social changes were necessary 
if the people were to profit as 
much as possible from the ntaterial 
improvements. When the Project 
arrived at Hacienda Vicos, the so- 
cial system was as primitive as the 
technology. The peonage system 
operated intact as it had for cen- 
turies, and the Indians were mere 
serfs, impoverished and irrespon- 
sible. Each family had to send one 
adult member to work on hacienda 
land three days each week with- 
out pay. In addition, free services 
for the patron's household were re- 
quired, In return the family re- 
ceived a few acres to farm and 
were allowed use of the stream 
and pastureland. The patron ex- 
ploited the Indians whenever he 
could, and tradition bound him to 
do little else. 


The Viscosinos were further 
exploited in relations with the out- 
side world. Neighboring mestizos, 
who possessed a higher standard 
of living, found it to their advan- 
tage to keep them suppressed. The 
Indians were frequently hired out 
by the patron to labor in other 
communities. 


The scientists wanted to revise 
this social structure. It would 
prove to be a revealing experiment, 
for if they could develop a sense 
of responsibility among the people, 
they would leave behind them a 
community able to conduct its own 
affairs effectively, 
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General view of the “plaza” in Hacienda Vicos. Storehouses in foreground of old type 
construction; part of new school in left background. Under construction (right back- 
ground) are living quarters for school teachers. 


To give the Indians responsi- 
bility, the scientists invited them to 
participate in decision-making. One 
opportunity was the weekly man- 
do. At these meetings the Indians 
were allowed to air their com- 
plaints, and their ideas were used 
whenever possible. The scientists 
used the mando to study the gen- 
eral response to ideas and changes 
which they had introduced. They 
also used this chance to publicize 
the progress of the Project and win 
support, 

The Indians had never been ex- 
pected to say a word about eco- 
nomic and political affairs on the 
hacienda, they had depended on 
the patron whenever any decisions 
were to be made. The Project gave 
them their first chance to express 
their ideas and govern themselves. 
They cooperated with the new pa- 
tron in running the hacienda, and 
together worked out very success- 
ful agricultural and educational 
programs. 


Other social changes followed. 
Positions of responsibility on the 
hacienda had been held formerly 
by employees hired from outside 
communities. The Indians felt hos- 
tile toward these outsiders, and the 
scientists found it advisable to re- 
place them with promising Visco- 
sinos. 

Free services to the hacienda 
were abolished. The Indians were 
no longer required to work as 
cooks, shepherds, and domestic 


help without remuneration. They 
were hired and paid. 

Exploitation was brought to an 
end, Returns from Indian labor 
were no longer channeled into 
“an for the patron, but plowed 
mck into the Indian community. 
An example is the new school 
building. 

These were steps calculated to 
give the Indians a new lease on 
life. They were no more than small 
changes in the traditional social 
framework, but their effect is ap- 
parent in the few years since the 
Project came to Hacienda Vicos. 
The Indians feel pride in their 
community and are working to- 
gether to improve it. They are al- 
lowed dignity, which is novel after 
centuries of degradation. Given re 
sponsibility, they are learning how 
to conduct their lives and their 
community, 

The Cornell-Peru Project came 
upon a picture of hopeless poverty 
on Hacienda Vicos. In order to 
raise the standard of living, the 
Project introduced — technological 
advances into agriculture, educa- 
tion, and health. In order to de- 
velop a sense of responsibility and 
community pride, the Project or 
ganized institutions which would 
enable the Indians to direct their 
affairs when the Project had with 
drawn. Today the results along 
these lines have been gratifying to 
anyone interested in making back- 
ward areas a part of the modern 
world, 
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xk The Allegheny stainless 


and super high-temperature steels used in 
jet and rocket aircraft and an 
ment are pure economy, vecause they ao 
the job that’s required of them, and they 
last! They stand up under metal-killing con- 
ditions of heat, load and corrosion, and 
they're dependable. 

There are lots of other jobs for stainless 
steel that aren't as spectacular, or perhaps as 
tough, as those aboard a jet. Hospital, dairy 
and restaurant equipment are poe 
or the many uses in Cars, trains, appliances, 
buildings and homes. 

Bur, in these and thousands of other cases, 
stainless again gets the call because it does 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 
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QUALITY shows when the chips are down 


the job better, lasts longer and costs less in 
the long run than any other material on 
the 

There may be many occasions in your 
industrial future when Allegheny Stainless 
and other special steels can help you either 
to make money or to save it. Or you may 
decide to make our career yours; the develop- 
ment and engineering of stainless and heat- 
resistant steels; ar and electrical steels; 
sintered carbides and magnetic materials; 
titanium, zirconium and other special-prop- 
erty metals, @ In either case, we'll 
delighted to talk to you and work with you. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pennsylvania. 
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“Glowing wafer" of light (electroluminescence) sheds illumination on the faces of 
three Westinghouse scientists who helped to develop it. Left to right: Dr. Willi 
Lehmann (University of Brunswick, Germany); Dr. Henry F. Ivey (University of Georgia, 
Massachusetts Institute of Technology); and R. W. Wollentin (Rutgers University). 


The Light 
With no Third Dimension 


A new source of light is nearing 
practicality. Called electrolurnines- 
cence, it comes from a flat surface. 
By the twist of a knob, you can 
change the brightness, or even the 
color, of a room. 

Since electric lighting first became 
practical, only three basically dif- 
ferent light sources have achieved 
widespread use—incandescent, fluo- 
rescent, and gas-discharge lamps. 
Now a fourth basic type—electro- 
luminescence—is nearing practical- 
ity. With fewer theoretical limita- 
tions than any of its predecessors, 
it promises to revolutionize lighting 


Westin ghouse 


FIRST WITH THE FUTURE 
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and become a practical light source 
of the future. 

In an incandescent lamp, light 
comes from a singie point. In a 
fluorescent lamp (form of gas- 
discharge), light comes from a 
straight line. In electroluminescence, 
light comes from an area or flat sur- 
face. Electroluminescence is light 
emission from phosphor powders em- 
bedded in an insulator, excited by 
an a-c field. 

Westinghouse engineers gave the 
first practicai demonstration of this 
new light source. They lighted an 
entire room with flat electrolumi- 


nescent panels on the ceiling and 
three walls. These panels were one- 
foot-square flat glass plates about 
as thick as a window pane and coated 
with a plastic containing the phos- 
phor. They were topped off by an 
aluminum conducting coating. 
Hooked up to a source of power, 
these plates had a brightness of 100 
foot lamberts in their present stage 
of development. 

Since some phosphors have more 
than one emission band, the color 
and brightness of electroluminescent 
lighting can be changed by varying 
the frequency. It is possible to con- 
trol the color of a room, and bright- 
ness too, simply by twisting a knob. 
Besides supplying ordinary light, 
this new light source has other fas- 
cinating possibilities. Just one is 
‘picture framing’’ television. An 
electroluminescent cell might replace 
the conventional cathode-ray tube 
in such a set. 

Westinghouse engineers, under the 
supervision of E, G. F. Arnott 
(Princeton °28), developed electro- 


Changing Colors in 
Electroluminescence 


Multicolored panel 
of one type is 
made by stacking 
red (R), yellow (Y), 
green (G), and 
blue (B) phosphors. 
inductors are used 
fo tune each layer, 
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luminescent lighting under the name 
of “Rayescent” lighting. Westing- 
house approached the problem, not 
as a commercial venture, but as a 
pure research project. Much work 
remains to be done in this field. It is 
typical of the pioneering develop- 
ments undertaken by Westinghouse. 
Challenging opportunities for the 
graduate engineer exist in many fields 
... ineluding: 
ATOMIC POWER 
AUTOMATION 
JET-AGE METALS 
LARGE POWER 
EQUIPMENT 
... and dozens of others. 


RADAR 
SEMICONDUCTORS 
ELECTRONICS 
CHEMISTRY 


Please send me more information on 
Rayescent lighting 
("| Job opportunities at Westinghouse 


Address 


Course 


College 


Mail to Mr. J. H. Savage, Westinghouse Electric Corp., P.O. Box 
2276, Pittsburgh 30, Pa. 
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To student 
engineers... 

don’t be cramped 
by limited 

opportunities... 


DOUGLAS GIVES 
PLENTY OF 
“ELBOW ROOM” TO USE 
YOUR FULL TALENTS! 


Become a part of a crack engineering team 
building for tomorrow... yet enjoying the 
rewards of accomplishment today. Let your creative 
energies express themselves at Douglas. Whatever 
your engineering field, you will assure yourself 

a rewarding future by taking advantage 
of the many opportunities Douglas offers. 


wiz For important career opportunities 
ot ‘4 pp 
& “a in your field, write: 
C. C. LaVENE 
; DOUGLAS AIRCRAFT COMPANY, BOX 6102-R 
FIRST IN AVIATION SANTA MONICA, CALIFORNIA 
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gootient Performance 


in virtually all industtlé 


New Products Corporation produces intricate 
die castings with skill and precision for industries 
in all product lines. 


NPC characteristics of Integrity, Quality and 
Service are characteristics which result 
from the vigorous, integrated teamwork 
of skilled personnel. 


Excellent Togl-Making Facilities 


tn 


ORPORAT é 
on Founded 1922 
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MAXWELL UPSON: 


OUTSTANDING 


“The secret of success is getting 
along with your fellowmen,” 
well Upson has put his conviction 
into practice in a colorful and sig- 
nificant career as engineer and cor- 
poration executive, A graduate of 
Cornell University as a mechanical 
engineer in 1899, Mr, Upson is to- 
day Chairman of the Board of the 
Raymond Concrete Pile Company. 
Although he is over eighty, he still 
develops pioneering ideas in the 
field of construction engineering. 
Mr, Upson has translated his sue- 
cess into opportunities for young 
people to study engineering by do- 
nating the funds for Cornell's new 
mechanical engineering building, 
Upson Hall, 

Mr, Upson believes that extracur- 
ricular activities are important in 
cultivating a sense of understand- 
ing and teamwork with others, He 
states “When I was at Cornell, I had 
an average of about 78, But I had a 
good time doing many things that 
| now believe were worthwhile.” 
As an undergraduate, Mr, Upson 
was Business Manager of the Sib- 
ley Journal, predecessor of the 


ALUMNUS 


Richard Brandenburg, ME °58 


Cornet. Encineen, In addition, he 
was president of his class during his 
senior year, and a member of Aleph 
Samach and Sphinx Head honor- 
aries. His continuing loyalty to Cor- 
nell is shown not only in his gift of 
a new building, but also by his con- 
tinuous service since 1925 on the 
University Board of Trustees, 

According to Mr, Upson, the five 
year course reflects the biggest 
change in engineering education 
since his undergraduate days, He 
believes that “English is the most 
important liberal subject for engi- 
neering students, Public speaking, 
clear thinking and Jetter composi- 
tion are all-important, You can't get 
along without them if you are going 
to be a leader in science and indus- 
try.” He also feels that fluency in 
foreign languages will be increas- 
ingly helpful to engineers as busi- 
ness operations become interna- 
tional in scope. 

Mr, Upson believes that a good 
engineering course gives students 
basic principles, enabling them to 
pursue specific fields after they 
graduate, He states “In college we 


Upson Hall during an early stage of its construction, North Face. 


Maxwell Upson 


get a road map telling us where to 
find information.” He still studies 
three or four nights a week in pur- 
suit of answers to ever-developing 
business and technical problems. 
This study has enabled him to pio- 
neer in the use of concrete—both 
reinforced and prestressed—in all 
phases of construction; foundations, 
marine pilings, offshore oil derricks, 
bridges and piers. He has also ini- 
tiated the process of prestressing. 
The son of a North Dakota wheat 
farmer, Mr. Upson first learned 
about machinery during his farm 
life. At seventeen, he was the 
youngest licensed steam boiler en- 
gineer in North Dakota. He gained 
his first experience in leadingmen as 
supervisor of harvesting and thresh- 
ing crews. After graduation he 
became a construction superintend- 
ent for Westinghouse, Church & 
Kerr. In this organization of engi- 
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neers and contractors, he special- 
ized in industrial plant and power- 
house design and construction, In 
1905 he joined the Hockanum Mills 
Co. of Rockville, Conn. As chief en- 
gineer and assistant to the Presi- 
dent, he designed the first textile 
mill made entirely of reinforced 
concrete, In 1907 he began his ca- 
reer with the Raymond Concrete 
Pile Company. 

To overcome the prejudice 
against concrete pile construction, 
Raymond needed a man with Up- 
son’s technical training and experi- 
ence, Upson, in turn, was convinced 
that the concrete pile would play a 
major role in the construction in- 
dustry. So he acquired a substantial 
interest in the Raymond Concrete 
Pile Company, was elected a Direc- 
tor in September 1907 and made 
Secretary-General Manager-Chief 
Engineer. In 1917 he became Vice 
President. In 1930 he became Presi- 
dent, and since 1946 has served as 
Chairman of the Board, 

Under Mr, Upson’s leadership, 
Raymond eliminated the debt 
which had hindered its growth be- 
fore Upson joined the organization, 
and declared its first dividend 
L915. 

Building on a foundation of fair- 
ness and honesty in business, Mr. 
Upson and his associates have 
made Raymond one of the large in- 
ternational construction firms of the 
world, Its thirty-five offices are lo- 
cated throughout the United States 
and foreign countries. Raymond has 
completed foreign construction 
projects valued at more than $1,- 
400,000,000, Mr. Upson himself has 
traveled extensively in Europe, the 
Orient, and South America in con- 
nection with foreign projects, 

Characterized by Time Magazine 
as a man who gives off engineering 
ideas “like sparks from a_ busy 
grindstone,” Mr. Upson is still con- 
sidered the idea man of the Ray- 
mond Company, While with West- 
inghouse, Church & Kerr he in- 
vented and patented an automatic 
gas producer, The money from the 
sale of the rights of this invention 
enabled Mr. Upson to purchase an 
interest in the Raymond Concrete 
Pile Company, Today he continues 
to devise new applications and 
equipment for concrete construc- 
tion. 

Mr. Upson has witnessed many 
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changes since his graduation from 
Cornell nearly sixty years ago. In 
1899 the total engineering under- 
graduate enrollment was 686, In 
1956, 650 freshmen were admitted 
to the College of Engineering alone, 
Although business, like the Univer- 
sity, has become larger and more 
comple x, Mr. Upson believes today 
that corporations must be led by 
men of s aig ees strength, who are 
completely honorable in thought 
and woot He believes there are 
times when they must find spiritual 
guidance to help them overcome in- 
ternal friction in their organization, 
counteract individual aspirations 
and jealousies, and determine what 
is fair for labor, stockholders, gov- 
ernment and public, To Mr. Upson, 
his success hinges upon the teach- 
ings of Christ and the spirit of the 
Golden Rule as keys to cooperation 
and teamwork with his fellow men, 
He asserts that many of his ac- 
quaintances who are themselves 
leaders of big corporations are men 
of deep religious convictions. 
Maxwell Upson was guest speak- 


er at the banquet of the Cornell 
chapter of Pi Tau Sigma, after his 
initiation as an honorary member of 
the national mechanical engineer 
ing honorary last May. He told his 
audience that success is not meas 
ured in terms of money. He said 
that engineering students at Cornell 
must gain the invaluable qualities 
of hard work and the ability to get 
along with others, Mr, Upson con 
cluded that ideals and faith have 
the most to do with real success, He 
said “Faith helps you through 
tough situations . and ideals 
hold us to our course—we need to 
get ideals in our minds, and then 
into industry,” 

Maxwell Upson’s words were 
more than just good advice, Faith 
and ideals, combined with hard 
work and consideration for others 
are the realities that mark his entire 
career, His life as well as the new 
building that bears his name make 
Mr. Upson an outstanding alumnus 
who will significantly mold the ca 
reers of future Cornell engineering 
students, 


7 Seconds From Nothing Flat! 


Ic takes only seven seconds for the new 00 Brown & 
Sharpe Automatic Screw Machine to produce the brass 
part shown above. That's a 42% increase in rate of pro- 


duction over the previous B&S model. 


One of many new features that contribute to the re- 
markable performance of the 00 machine is a chain 
driven ball bearing spindle (diagram). Fafnir engineers 
worked with Brown & Sharpe in selecting bearings for 
this application, involving some 208 spindle speed com- 
binations ranging from 34 to 7200 RPM. To assure 


absolute spindle rigidity and running accuracy, Fafnir the New Brown & Sharpe No. 00 
super-precision ball bearings are mounted in the posi- Avjometic Screw Machine with 


tions indicated. 


Fafnir-equipped spindle, 


Thousands of similar bearing success stories help ex- 
plain why design engineers turn to Fafnir for help with 


bearing problems, The Fafnir Bearing Company, New 


Britain, Connecticut. 


BALL BEARINGS 


SO YOU WANT A CAREER IN A GROWTH INDUSTRY 


Since the advent of the automotive age, Fafnir's 
record of growth has been inseparably linked with 
the over-all mechanization and phenomenal growth 
of industry itself ~ right down to present: -day ad- 
vances in aut tion and insir Fafnir's 
field of operations is, moreover, industry-wide... 


little offected by momentary ups and downs of in- 
dividual companies of industries, Find out what 
Fafnir offers you in the way of professional chal- 
lenge, diversity, and stability in a “growth indus- 
try” with a future os promising os the future of 
America, Write todey for an interview. 
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This is a symbol of progress in our era 


Melted, refined and pressed into literally hundreds 
of shapes and forms, glass today is one of mankind’s 
most versatile materials, It is truly an outstanding 
symbol of progress in our era, 

Industry after industry has discovered that glass 
in addition to looking through, is mighty important 
looking into, 

And the Pittsburgh Plate Glass Company, a leader 
in the glass field, offers college graduates career 
opportunities equally worth looking into, 

From the research laboratories of this pioneer 
glass producer come new glass products for use in 
the automobile, electronic, aircraft and building 
industries, and in scores of other applications. Pitts- 


burgh Plate needs college trained engineers and 
scientists . . . men capable of assuming responsi- 
bility, men capable of thinking both scientifically 
and creatively. In short, men who can meet the 
challenge of this modern, vibrant Era of Glass. 

If you are interested in a career where your 
talents and initiative are recognized and will be 
utilized to the fullest, then look into your career 
possibilities with Pittsburgh Plate. You'll like, too, 
its well-rounded job benefit program, 

Contact your Placement Officer now or write to 
the Manager College Relations, Pittsburgh Plate 
Glass Company, One Gateway Center, Pittsburgh 
22, Pennsylvania, 


PAINTS « GLASS + CHEMICALS + BRUSHES + PLASTICS «+ FIBER GLASS 


PLATE 


COMPANY? 


345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Small Flame 
77°F 


PENETRATION indicates consistency 


Start After 5 Seconds 


Consistency is determined by measuring the penetration made in 5 sec- 
onds by a standard needle loaded with 100 grams. The test is normally 
run at 77°F and penetration is measured in units of 0.1 mm. 


Start 


the viscosity. 


Start 


Condenser 
Residue 


VISCOSITY indicates fluidity 


Fluidity is determined at specified t 
Viscosimeter. Results are expressed as 
time in seconds for 60 cc of the product to flow into measuring flask 
through a precisely dimensioned orifice. The slower the fiow, the Mi 


FIG. 2 


DISTILLATION indicates volatile content... residue 
Thermometer 


60 cc 
End 
ratures with a Sayboit-furot 
ybolt-Furol Viscosity .. . the 
gher 


680°F 


Distillate 


FiG. 3 


Volatile constituents evolve when the temperature of an Asphaltic product 
rises sufficiently. The temperature at which they ‘‘flash’’ or temporarily 
ignite when a smali flame is passed through them, during heating of the 
product, is its flash point. This temperature is usually well be 

fire point or the temperature which will support burning. 


FIG. 4 


Volatile Content is determined by gradually heating to 680°F, a measured 
volume of material in a distillation flask connected to a condenser. 
Relative amounts of volatile materials evaporating at different tempera 
tures and of residual Asphalt are thus determined. Further tests are 
usually run on Asphalt residue to determine its characteristics. 


Tests on Asphaltic Materials 


The suitability of an Asphaltic material for 
highway or other use depends upon charac- 
teristics which can be determined by a series 
of tests. Four of the principal tests are: 


PENETRATION TEST (fig. |) 


indicates the consistency or hardness of 
Asphalt cements (which are semi-solids) 
used in hot-mix Asphalt pavements. The 
softer the product, the greater its number of 
penetration units. On the basis of consistency 
. . » denoted by penetration ranges .. . 
Asphalt cements are classified into grades. 
Those paving grades now recommended by 
The Asphalt Institute are: 


PENETRATION GRADES 
60-70 85-100 120-150 200-300 


(a 40-50 penetration grade is recommended 
for special and industrial uses.) 


VISCOSITY TEST (Fig. 2) 

indicates the fluidity of liquid Asphalts. Vis- 
cosity measures the consistency of these 
products just as the penetration test measures 
the consistency of semi-solid products, Those 
liquids flowing too slowly for accurate meas- 
urements by the viscosimeter at 77°F are 
tested at higher temperatures—usually at 
122°F, 140°F, or 180°F. 


FLASH POINT (Fig. 3) 

indicates the temperature at which vapor 
ignition may occur when heating and manip- 
ulating Asphaltic materials. 


DISTILLATION TEST (Fiz. 4) 
indicates the amount of Asphaltic residue to 
expect in liquid Asphalts after lighter 
constituents volatilize under manipulation 
and use. It indicates, too, the relative rapidity 
at which these lighter constituents “cure” out 
of the Asphalt. 


THE ASPHALT INSTITUTE, Asphalt Lastitute Building, College Park, Maryland 
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Be sure to cut out and 
file this data sheet, 
as well as future sheets 
and those previously 
inserted in this publica- 
tion, Make them your 
professional reference 
material. 


ASPHALT 
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THE DEVELOPMENT 
NUMERICAL NOTATION 


The concept of numbers is not a 
difficult one for us to grasp, Prim- 
itive man, however, struggled for 
many ages trying to understand 
it. For a long time the concept 
eluded him, and he referred to s. 
jects as one and many, However, 
as he developed in intelligence he 
began to perceive the difference 
between small groups. His mind 
was still not able to distinguish 
between a group of four or a group 
of five. An interesting note is that 
even today we can not perceive at 
a single glance a group larger than 
five without breaking the group up 
into smaller segments. Try it. 


A. &&&& 


@ @@ 


DL ###HHH 

% 

As you can see it is easy to recog- 
nize groups A and B and perhaps D 
but C and E are very hard to per- 
ceive at a single glance, 


The Need for Numbers 

The ideas of numerical notation 
gradually developed as the need 
arose, It was the nomadic farmers 
that first developed the notion of 
counting as they had to keep track 
of the amount of cattle they owned, 
At first the farmer merely counted 
on his fingers and toes and those 
of his neighbors, This proved suf- 
ficient for the farmers om not for 
the merchants. They had to de- 
velop some method for keeping 
track of the money they collected. 

Earliest numerals that we have 
records of consisted merely of sim- 
ple marks for all numbers below 
ten with a special symbol for ten. 
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The first records we have appeared 
in Egypt around 3400 B.C, and in 
Mesopotamia around 3000 B.C, 
There seems to be two distinct 
methods of notation that were de- 
veloped, The first consisted of mak- 
ing vertical marks for the numbers 
one, two, three and the other simple 
numbers, This is similar to our pres- 
ent one (1), The other system con- 
sisted of making horizontal lines 
for the simple numbers one, two, 
three, etc, It is believed that a cor- 
ruption of these symbols has be- 
come our current two and three. 


Greek Numerals 
The Greeks main contribution 
was their grouping of numbers in 
accordance with powers of ten. 
They had a symbol for 10; 100; 
1000; 10,000; and 100,000, They 
used the first letter of the word for 

their symbols. 
Units A AE [F] ZH 
Tens IK A MN EZ O Tl [Q] 
10 20 40 70 BO 


Hundreds P > TT W Q 


100 200 300 400 500 600 700 800 

| &| 

woo 
This system was an important 
forerunner of our present decimal 
system, 


Roman Numerals 

It was because of the profound 
effect of the Roman civilization 
upon the rest of the world and the 
pe aden simplicity of the Roman 
number system that it was of ex- 
treme importance for nearly 2,000 
years, Its chief benefit was that for 
the mass of its users, the memoriz- 
ing of only four letters was neces- 
sary; V, X, L, and C, People found 


it easier to see three in “III” than 
in “3”, Another important benefit 
was that all of the numbers were 
formed by simple addition or sub- 
traction to the basic forms. Thus 
nine was formed by subtracting one 
from ten i.e, TX. 

Many claims have been made as 
to the derivation of our own nu- 
merals, The chief claims seem to be 
that our numbers stem from the 
Hindu-Arabic number systems. The 
country, however, which first used 
the largest amount of the numerals 
that we do was, to the best of our 
knowledge, India. The 1,2,3,4,5,6,7 
and 9 have all been found in forms 
that have considerable resemblance 
to our own. None of these early 
records give any evidence of the 
place-value system or of the zero 
which makes it possible. The actual 
development of the zero is not 
known but the first evidence of its 
use was in an astronomica] table 
found in Arabia about the ninth 
century A.D, 


Number Systems 

In the history of numbers, there 
have been many different systems 
in use, The pair system has numer- 
als for one and two and forms 
additional numbers by addition to 
the pair. 


Eg, 3=2+1, 4—2+2, 5=2+2+1 


This system is most evident in the 
very backward people. Evidences 
of this system have been found in 
Australia among the Kulin-Kuraai 
of the south-east and the Narrinyeri 
of the south; several of them count 
up to ten in this manner, The pair 
system starts with an association 
with parts of the body that exist in 
pairs, the eyes, ears, arms and legs. 
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The Quaternary System forms 
the numerals above four by the ad- 
dition four of lesser numbers. 


Eg. 7=3+4, 8=4+4, 9=4+4+1 


In California it has been found 
with the Salina. The reasons for its 
development have been due to the 
religious significance of the four 
quarters of the sky in the religion 
of the Salina. 


The Quinary System is very rare. 
It is found in a pure state where 
ten equals two hands, twenty-five 
equals five hands, ete, In fact as a 
pure state this system is found only 
in a South American tribe usage. 

The pure decimal system seems 
to have originated in the culture 
cycle of the nomadic herders, who, 
in counting their flocks of horses, 
cows, etc, needed to employ large 
numbers with facility, From this 
beginning this number system has 
spread to the entire world. 

This form of number system is 
based on the number 10. We utilize 
nine numbers and then repeat the 
first with a zero, 10. If we were to 
read what the various numbers rep- 
resented it would be as follows: 24 
read as two times ten to the first 
power plus four times ten to the 
zero power; likewise 163 would be 
read as one times ten to the second 
power plus six times ten to the first 
power plus three times ten to the 
zero power, In other words, the po- 
sition of the digit is merely a short- 
hand way of representing a power 
of ten that is understood to the 
reader. The columns from right to 
left (increasing value) are called 
the unit column, ten column, hun- 
dred column, thousand column, the 
ten thousand column and so forth 
constantly increasing by powers of 
ten, The basic fault in the decimal 
system is the relatively few divisors 
ten has, In fact, only two and five 
divide evenly into ten, Much con- 
fusion arises due to the fact that 
our number system which is based 
on ten is called a decimal system as 
is the system of decimal fractions 
prefixed by the decimal point. This 
leads people to believe that only 
with a base of ten can we have dec- 
imal fractions, that is the use of the 
decimal point for these fractions. 
This is to a large degree untrue. In 
fact the choice of ten as a base of a 
fraction system is a very unwise 
choice. This is because of its few 
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factors and the resulting repeating 
decimals. A fraction like % is repre- 
sented by 333333. without 
any end, It is for this reason and 
for other simplifications that are ap- 
parent at first glance that | would 
like to propose the adoption of a 
new number base. I would propose 
a number system based on 12, 


DUODECIMAL SYSTEM. 


Duodecimal System 

There are many advantages for 
the adoption of this base, One of 
the more easily seen advantages is 
the number of factors that divide 
twelve evenly. There are 2,3,4, and 
6, or twice the number of factors of 
ten. Problems involving feet and 
inches would be simplified and the 
number of repeating fractions 
would be reduced. 

The idea of a duodecimal system 
is not a new idea. Isaac Pitman, the 
inventor of Pitman Shorthand, was 
an early proponent of duodecimal 
as was Herbert Spencer, British 
philosopher, In our own country 
there is a Duodecimal Society that 
was organized in 1944 and puts out 
a regular bulletin to publicize the 
duodecimal system, The most im- 
portant concept when dealing with 
the duodecimal system is to think 
in terms of dozens rather than tens. 
That is the number 11 in the duo- 
decimal system would be thought 
of as one dozen and one or in our 
decimal system as 13, 


Decimal vs. Duodecimal 


] 

2 2 

3 3 

4 4 

5 5 

6 § 

7 7 

8 8 

9 

10 xX 

I] E 

12 10 
13 I] 
14 12 
100 54 
120 XO 
144 100 
1728 L000 
20,736 10000 


To change from the decimal system 
to the duodecimal system it is nec- 
essary either to make successive di- 
visions by 12 or to think in terms of 
dozens. | prefer the latter method. 

That way the decimal number 41 
would first be thought of as having 
3 dozen and 5 units and then it 
would be written as 35, Other con- 
versions would be 66—56; 92—78; 
and 108—90, The next thing one 
must consider if he wishes to de- 
velop a knowledge of the duodeci- 
mal system is the naming of the 
various columns of figures, The 
units column is still called the units 
column; however, when we get to 
the next column, the differences be- 
gin, The second column is called 
the dozen column and is followed 
by the grand, dozen grand and the 
gross grand columns. 

All the rules of arithmetic apply 
to duodecimal notation except in- 
stead of thinking in terms of tens 
we must think in terms of dozens. 


Addition Subtraction 
39641 
72386 3E 
5X42X 18 
20961 
32E02 23 
IXLX98 


The last important advantage of 
the duodecimal system of notation 
is its ability to multiply feet and 
inches by feet and inches directly 
without having to convert them into 
either feet or inches, This can be 
very time saving when repeated 
steps of multiplication are involved, 


Kd 4” 


(y’ 
LY 4” 
LY 
Thus it is seen that the use of the 

duodecimal system makes easier a 
lot of present problems, It is for 
these reasons that I say it is worth 
the effort to learn the two new 
symbols and the new way of think- 
ing as the actual savings in the fu- 
ture will make up for any trouble in 
learning, 


37 


i 
} 
| 
PAT? 
5 
“won 


THERE ARE NO JOBS AT COLUMBIA-SOUTHERN. [n the forming of 
your career, the most important ingredient—beyond your own natural skills 
and experience —is the company for which you work. Before deciding where 
you will begin your career, among the things you'll want to know are your 
chances for advancement ... whether your ideas will be considered . . . how 
you will be trained and fitted to your new position. At the Columbia-Southern 
Chemical Corporation, we don’t speak in terms of jobs. WE TALK CAREERS. 
We like to take men with ability and initiative—men who like to talk about 
new ideas—and place them in interesting and challenging assignments. As an 
employee of Columbia-Southern, you’ll be given assignments which gradually 
increase in responsibility. The fast growing chemical industry is continually 
opening new fields for research and development which means opportunity for 
you. Columbia-Southern, as one of the “growth” leaders in chemicals, is con- 
stantly expanding its facilities. These expanded facilities and enlarged pro- 
grams make Columbia-Southern an ideal place to begin your career. To find 
out more about the outstanding career 
opportunities with Columbia-Southern, 
write today to the Personnel Manager at 
our Pittsburgh address, or to the Columbia- 
Southern plant nearest you. 


OFFICES IN PRINCIPAL CITIES. 

PLANTS; Barberton, Ohio * Bart- 
lett, Calif. © Corpus Christi, 
Texas, * toke Charles, La. 
New Martinsville, W.Va. * Jer- 
sey City, N 

IN CANADA; Standerd Chemical 

Limited and its Commercial 

Chemicals Division 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
OWE GATEWAY CENTER PITTSOURGH 
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FORECAST: There’s a 
world of aluminum in 


the wonderful world 


of tomorrow 


NEEDED: 


Imagineers 
with a 2 
sense of 
adventure 


WRITE for your copy of A Career for You With Alcoa 


Aluminum is where the excitement is. New uses, new designs, Aluminum Company of America 


more metal being produced than ever before. Tomorrow will 
be even better. Maybe you’ve seen Alcoa’s Forecast ads in 
Time, Saturday Evening Post, The New Yorker. 

The men who will make this forecast come true are in 


1825 Alcoa Building 
Pittsburgh 19, Pennsylvania 


Please send me a copy of A Career for You With 


college today. Perhaps it’s the man who sits next to you in Alses. 
Advanced Phys Met or Machine Analysis or Heat Power 
Design or Chem Engineering Kinetics or Marketing or Cost name 
Accounting. Or maybe it’s you. eum 
If you have that extra spark of imagination . . . creativity 
. adventurousness ... take the first step: see your Place- CITY AND STATE 
ment Director or write for your copy of Alcoa’s Career 
Guide. It tells an exciting story ... of the future of the COLLEGE 
young Imagineers who join up with the men who built the a 
aluminum business. 
NEW! “ALCOA THEATRE” DATE OF GRADUATION 


CACATING AOVENTURE 
ALTERMATE PORDAY 
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Wheeling, West Virginia — 
SUBSTATION ENGINEER Wil- 
bur Kelvington outlines 
plans for service extensions 
to new customers, 


New York City—CiVIL ENGI- 
NEER Francis P. Keane helps 
design power plants and 
euxillary facilities, 


Beverly, Ohio 


Blair taking readings in the control room 
of a 430, 


private power system. 


He's a man with a future. He may be any of the eighteen 
engineers pictured above who daily solve problems of 
energy conversion, power application, transmission and 
distribution, Or he may be one of our nearly 800 other 
engineers who work in eight states solving many stim- 


TEST ENGINEER Norman 


‘kw generating plant. 


Columbus, Ohio — SYSTEM OPERATION 
ENGINEER William D, Omspach heips pian 
economical operation of world’s largest 


New York City NUCLEAR 
POWER ENGINEER Robert 


Hunter looks to the future 
in nuclear power research 
and development work, 


¢ 


New York City-—MECHANICAL 
ENGINEER John Tillinghast 
confers with manufacturer 
and colleagues on super 
critical steam pressure unit. 


customers, 


Roanoke, Virginia — COMMERCIAL MAN- 
AGER John W. Vaughan directs the pro- 
motion and sale of electric power to 


GINEERS Conrad F. DeSieno and Anthony 
F. Gabrielle plan the AGE System of the 
future with a network analyzer, 


Roanoke, Va.-—ELECTRONICS 
ENGINEER Curtis Bondurant 
finds electronics fascinating 
and in widespread use on the 
AGE System, 


Fort Wayne, indiana — $UB- 
STATION ENGINEER Allen Wil- 
son supervises installation 
of 345,000-voit oil circuit 
breaker, 


Pikeville, Kentucky — DIS- 
TRICT SUPERVISING ENGI- 
NEER James R. Burdsal and 
Line Foreman discuss a pow- 
er line maintenance problem. 


Lima, Ohio — INDUSTRIAL 
POWER ENGINEER Cal Carlini 
tackles a difficult engineer- 
ing problem posed by a ma- 
jor customer, 


rent communications. 


generating unit. 


Glen Lyn, Virginia — CHEMI- 
CAL ENGINEER David E. Ket- 
tlewell supervises the chem- 
ical laboratory at a major 
power station, 


New York City-—-MECHANICAL 
ENGINEER Alfred J. Banks 
with a model of a new AGE 
generating unit. 


Fort Wayne, Indiana—COMMUNICATIONS Butier, Indiana — DISTRICT MANAGER 
ENGINEER Wilho R. Roy has responsibili- William R. Nimmo supervises the restora- 
ties in radio, microwave and carrier cur- tion of service during a storm. 


New York City — SYSTEM PLANNING EN- Philo, Ohio —- MECHANICAL ENGINEER Canton, Ohio—SYSTEM OPERATION ENG!I- 
Alan G. Lloyd helps supervise installation WEER Richard P, Biaes heips to coordi- 
of world’s first super-critical pressure mate load scheduling and the exchange 


of power with other electric utilities. 


Electric Power System. Find out about career oppor- 
tunities for YOU at AGE. Read our new 24-page bro- 
chure “Join the Company that Makes the News!” It’s 
at your local placement office .. . or write for your own 
copy to any of the addresses listed below, attention: 


ulating and challenging problems faced by the AGE Employee Relations Department. 


American Gas and Electric Service Corporation, 30 Church Street, New York 8, N. Y. * Ohio Power Company, 301-315 Cleveland 

Avenue, $.W., Canton 2, Ohio * Indiana & Michigan Electric Company, 2101 Spy Run Avenue, Fort Wayne 1, Indiana * Kentucky 

Power Company, 15th Street and Carter Avenue, Ashland, Kentucky * Wheeling Electric Company, Wheeling, West Virginia 
Appalachian Electric Power Company, 40 Franklin Road, Roanoke 9, Virginia 


AMERICAN GAS AND ELECTRIC SYSTEM 
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How RCA tracking equipment will escort 
first man-made moon into its orbit 


“Ten ..nine.. eight .. seven. . six ..” 

At the launching site, and for 2,000 
miles down range, RCA men stand by 
U. S. Air Force equipment, listening 
to the countdown. 

In seconds — just five now — their 
tracking data will begin to pour like a 
flash flood into the Central Control 
room at the Air Force Missile Center. 
And the first man-made moon in all 
history will be rocketing toward its 
orbit in outer space. 

Rocket speed, position, angle of 
climb, course, and much, much more 
must all be resolved into one vital de- 
cision by the men in Central Control: 

Whether and when—to the split sec- 
ond —to trigger a ground command 
that can aim the satellite into its orbit 
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or, if necessary, destroy it. 

The tracking data will come from 
the most ingenious and accurate in- 
struments it is now possible to devise. 
From start to finish they have been 
planned, engineered, installed, main- 
tained and operated by RCA. 

In helping bring man to the thresh- 
old of The Space Age, RCA helps ful- 
fill the promise of untold benefit to 
people the world over — and proves 
= that there is real meaning in the 


slogan—“RCA—Electronics for Living.” 


WHERE TO, 
MR. ENGINEER? 


RCA offers careers in research, de- 
velo mment, design and manufactur- 
ing for engineers with Bachelor or 
advanced degrees in E. E., M. E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora- 
tion of America, Camden 2, N, J. 


RADIO CORPORATION OF AMERICA 


Electronics for Living 


— 
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One indication of accomplishment in the com- 
bustion field: the J-57 engine, augmented by 
afterburner, provided the thrust which made 
supersonic flight practical for the first time. 


This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after- 
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camera. 
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at Pratt & Whitney 
the field Combustion 


Historically, the process of combus- 
tion has excited man’s insatiable 
hunger for knowledge. Since his 
most primitive attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 
potentials. 

Perhaps at no time in history has 
that fascination been greater than 
it is today with respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop- 
ment of high heat release rate de- 


vices. In spite of the apparent sim- 
plicity of a combustion system, the 


ircraft 


bringing together of fuel and air in 
proper proportions, the ignition of 
the mixture, and the rapid mixing 
of burned and unburned gases in- 
volves a most complex series of 
interrelated events — events ocur- 
ring simultaneously in time and 
space. 

Although the combustion engi- 
neer draws on many fields of science 
(including thermodynamics, aero- 
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal- 
lurgy and chemistry), the design of 
combustion systems has not yet 
been reduced to really scientific 
principles. Therefore, the highly 
successful performance of engines 


like the J-57, J-75 and others stands 
as a tribute to the vision, imagina- 
tion and pioneering efforts of those 
at Pratt & Whitney Aircraft en- 
gaged in combustion work. 

While combustion assignments, 
themselves, involve a diversity of 
engineering talent, the field is only 
one of a broadly diversified engi- 
neering program at Pratt & Whitney 
Aircraft. That program—with other 
far-reaching activities in the fields 
of instrumentation, materials prob- 
lems, mechanical design and aero- 
dynamics — spells out a gratifying 
future for many of today’s engi- 
neering students. 


Mounting an afterburner in a special high-altitude test 
chamber in P&WA's Willgoos Turbine Laboratory permits 
study of a variety of combustion problems which 
may be encountered during later development stages. 


Microfiash photo illustrates one continuing 
problem: design and development of fuel 
injection systems which properly atomize 
and distribute under all flight conditions. 


Pratt & Whitney Aircraft engineer manipulates probe in 
exit of two-dimensional research diffuser 
design for advanced power piants is one of many 
ait flow problems that exist in combustion work 


Diffuser 
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World's foremost designer and builder of aircraft engines 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
EAST HARTFORD 6, CONNECTICUT 
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“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
ity graduates and former students, and to establish closer relationship between the College and its alumni.” 


THE PRESIDENT’S MESSAGE 


To the members of the class of 1962: greetings. 

Welcome to the ranks of the 18,000 living Cornell 
engineers, It is an honored society; one with a long 
and proud tradition. Though still in your novitiate you 
will henceforth be looked upon as one of us, and as 
such will be expected to be outstanding among men. 

You have embarked upon a course of education 
which is one of the most demanding as well as one of 
the most rewarding which a man can undertake, For 
the next five years you will be called upon for greater 
and more diverse effort than ever before, Look well 
to the hours ahead! Never will there be enough in 
which to do all that you would like to do, and those 
remaining grow fewer and fewer, 

In order to do what must be done, to gain some 
recognition in extra activities, and to have time for 
recreation, you will find it necessary to budget your 
time with care, It is one more difficult problem to face, 
but it is very definitely a part of the job, That it can 
be done is evidenced by the record of participation by 
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engineers in major sports, in publications and in all 
of the other activities on the campus. The ability to 
plan one’s expenditure of time is one of the important 
secrets of success, in after life as well as in college. 

Another secret (a secret only because so few seem 
to learn it) can be described simply as diligence. The 
line between mediocrity and outstanding performance 
is astonishingly thin and the extra effort required to 
push one over the line from average to superior grades 
is less than you would think. An extra half-hour on the 
books, a determination to “get this thing if it takes all 
winter,” a refusal to give up when the answer just 
won't come, will do it. The habit of determination is 
beyond price. 

These abilities, you will find, are common to those 
who have gained recognition in their chosen profes- 
sion, and they are of greater value than genius. We 
who have gone before pass them on to you that you 
may benefit. 

Welcome! Roscoe H. Fuller 
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... we don’t want just any engineer. We want engineers with ideas, engineers 
with drive, engineers who can stick with a job and work with other people to 
get it done. Scientists, business and liberal arts graduates, too. 


Union Carbide has a marvelous potential. It’s a top producer of many 


things, from petrochemicals to titanium, from molecular sieves to flashlight 
batteries. Its sales have soared from a half a billion in '47 to one and a third 


billion in 


And we plan to keep on growing. That’s where you come in. 


We need creative people. We spend a good portion of sales profit on research, 
but it takes creative people to make research effective. 
We need people with initiative. They are the key to opening up new markets 
and to get production rolling. We introduce new products at the rate of two a 
month, and the rate is accelerating. 


Representatives of Divisions of Union Carbide Corporation, listed below, will 


be interviewing on many campuses. Check your placement director, or write to 
the Division representative. For general information, write to V. O. Davis, 
30 East 42nd Street, New York 17, New York. 


BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyi, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J. 


ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137—~ 
47th St., Niagara Falls, 


HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 


LINDE COMPANY Industrial gases, metal- 
working and treating equipment, synthetic gems, 
molecular sieve adsorbents. P. |. Emch, 30 East 
42nd Street, New York 17, N. Y. 


NATIONAL CARBON COMPANY indus- 
trial carbon and graphite products. Prestone 
anti-freeze, Evereaoy flashlights and batteries. 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 
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SILICONES DIVISION Silicones for elec- 
trical insulation, release agents, water repellents, 
etc.; silicone rubber. P. |. Emch, 30 East 42nd 
Street, New York 17, N.Y, 


UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C. 
Heidenreich, 295 Madison Ave., New York 17, N. Y, 


UNION CARBIDE INTERNATIONAL COM- 
PANY Markets Union Cansioe products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 


UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, 
P. 0. Box “P”, Oak Ridge, Tenn. 


VISKING COMPANY A pioneer in packaging 

producer of synthetic food casings and poly 
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 


GENERAL OFFICES—NEW YORK 
Accounting, Electronic Data Processing, Operations = 
Research, Industrial Engineering, Purchasing. E. R. aa 
Brown, 30 East 42nd Street, New York 17, N. Y. os 


Yes, we want engineers, 4 
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It is a pleasure to welcome you 
to Cornell as members of the 
Freshman Class in Engineering. 

1 am sure you have come to 
realize that you are entering now 
the most important period of your 
preparation for a lifetime career. 
The direction and shape of your 
future very likely will be deter- 
mined to a considerable extent in 
your next five years at Cornell— 
five years which constitute the 
most productive investment you 
can make for a successful career. 
I cannot urge you too strongly to 
keep in mind that in this time you 
must establish a foundation upon 
which you can build a professional 
life for thirty, forty, or fifty years. 

The engineering at 
Cornell provide a superior educa- 
tional preparation, second to none. 
They are designed to train for 
professional leadership, and as 
such they are demanding of our 
best mutual efforts. | can assure 
you that we are determined to 
work with you in every way pos- 
sible to bring about the most ef- 
fective kind of educational expe- 
rience, 

It would be unrealistic, however, 
to expect that the path will be 
smooth and troublefree for all. It 
is likely to be the most challenging 
you have ever attempted, but by 
the same token, also the most re- 
warding. For some the adjustment 
of these first few weeks may be 
difficult and perhaps even momen- 
tarily discouraging, but I want you 
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Dean S. C. Hollister 


to know that we stand squarely 
behind you, asking in return your 
own sincerity of purpose. You have 
been chosen for the engineering 
program at Cornell on the basis 
of a highly selective admissions 
procedure. We think you can be- 
come a Cornell Engineer, and our 
every effort is directed toward hav- 
ing you take your place in this dis- 
tinguished family. 

In urging you to your maximum 


effort | do not intend to sound an’ 


unnecessarily stern note, This is a 
joyous occasion and the beginning 
of one of the most happy and fruit- 
ful periods in your life. The — 
tunities for your personal deve op- 
ment will be almost limitless. Cor- 
nell is a spiritual as well as an in- 
tellectual experience and I hope 


that you will take full measure of 
all that is here for you. 

You are part of the almost min- 
ute percentage of young people 
your age who are in this most for- 
tunate situation. | congratulate you 
on the opportunity that is before 
you. The College will watch your 
progress with warm interest and 
will assist you in every way to 
achieve your goals. 

S. C. Howwisrer, Dean 
College of Engineering 


The modern lounge in Sibley Hall. 
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OPPORTUNITY FOR FRESHMEN: 
THE CORNELL ENGINEER 


Tue Cornett Encineer hopes 
many freshmen will visit our new 
offices in Carpenter Hall for the 
fall competition. As the name im- 
plies, THe Cornett ENGINEER is 
a magazine that is published by 
our engineers and concerned with 
the many aspects of their field. 
We do our best to keep abreast 
of the new scientific discoveries 
both on and off the campus and 
to present the undergraduates, the 
faculty, and the alumni with the 
news in as stimulating a fashion 
as possible. This goal requires the 
joint efforts of many people, and 
the combination of their individual 
talents is the power behind our 
monthly effort. 

If you enjoy writing, in addition 
to seeing your name bylining an 
interview or technical article, most 
likely the Editorial Board will cap- 
ture your interest. These members 
write copy, edit articles, compose 
headlines, and organize material 
for future issues. Since news is be- 
ing made on the Cornell Campus 
every moment, it is up to members 
of the Board to see that it is 
printed and presented. Undergrad- 
uates, graduate students, faculty 
members, and the administration 
are all potential sources of infor- 
mation. The Board member knows 
what is happening and where. Dis- 
coveries outside the vicinity of Cor- 
nell are also at his fingertips since 
the “ENcineer” office is a clearing 
house for the reams of copy that 
are sent to be published by other 
universities, companies, and re- 
search agencies. We have a com- 
plete orientation program designed 
to familiarize even the novice with 
all phases of the publishing busi- 
ness; so that interest, a basic knowl- 
edge of English, and a desire to 
write are the only prerequisites for 
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competing. The rest is to be re- 
vealed through the competition it- 
self. 

Those who favor drawing or 
photography will want to direct 
their interests to the Illustrations 
Board. Photographers have the use 
of a Crown Graphic and other pro- 
fessional equipment to cover as- 
signments on campus, Cartoonists 
and freehand artists sketch draw- 
ings that are published with staff 
articles. Diagrams and schematic 
layouts, used to supplement photo- 
graphs, are drawn by draftsmen. 
Once the techniques of photog- 
raphy and drawing are mastered, 
the Illustrations Board member 
goes on to employ the principles of 
good design in planning the layout 
of the magazine. His ideas provide 
the lift and color that make the 
ENGINEER enjoyable reading. 

If you are more interested in 
management, sales and promoting 
however, the Business Board offers 
you ample opportunity. The Busi- 
ness Board member forms the solid 
core of the Encrxeer’s operation. 
He holds the money and controls 
all the financial transactions. It is 
up to him to know where the 


money comes from, where it goes, 
and how much we can afford to 
spend on special projects such as 
trips and parties. Advertising, a 
large part of the ENcrNgER’s reve- 
nue, must be carefully supervised 
by the Board member. Once the 
magazine is printed it must be dis- 
tributed, and here again the Board 
member takes charge. It is the cir- 
culation department that handles 
subscriptions, plates, mailing, bill 
ing and distribution of the maga- 
zine on the campus and around the 
country. 

The Board members write ar- 
ticles for the Cornell Sun in addi- 
tion to commercials for the Uni 
versity radio station, WVBR. 

Publishing a magazine isn't easy. 
Sometimes the work is demand- 
ing and arduous. Every month the 
tempo increases as writers and 
editors hustle to meet deadlines. 
But we feel that it is worth it. We 
take pride in, and derive personal 
satisfaction from our efforts. Per- 
haps you will too. If the Editorial, 
Illustrations or Business Boards 
seem interesting, come to our Oc- 
tober eighth meeting at Carpenter 


Two engineering students try to work out some details of a forthcoming Engineer. 
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WHICH OF THESE JOBS 


ELECTRICAL 
AND 
ELECTRONIC 


with 2 or 

more years 

ns 


COMPUTER 
AND CONTROL 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

+ Receivers 

Transmitters 

+ Pulse Circuits 
Digital Computers and 
Data Processing 


CAN YOU FILL? 


MISSILE GUIDANCE 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 

Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 


MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 
in: 


Inertial Guidance Systems 
Gyro Development 

Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 


e Fire Control Systems 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 


RESEARCH 


SCIENTISTS 


with broad 
experience 


Electromagnetics 


Solid State Physics 


Electrical and Optical 
Communications Systems 


Physical Chemistry 


Theoretical Mechanics 
High-vacuum Techniques 
Electronic Circuitry 


Stability of Electrical and 
Mechanical Systems 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits, Our qualifications are high, and 
we want to be sure you can match the high 


standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience, For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue 


. Long Island City 1, N. Y. 
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EXPERIENCE 


CRESCENT 


Insulated Wires and Cables 


Pictured here are just a 
few of the many wires 
and cables made by 
CRESCENT. They have 
an enviable reputation 
for quality and endur- 
ance. 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. C. Edward Murray, Jr. ‘14 


WHILE YOU'VE BEEN AWAY 
THE TRIANGLE BOOK SHOP 


has been spruced up and stocked up— 


ENGINEERING 
BOOKS & SUPPLIES GALORE 


all for you 


REMEMBER — Your CREDIT Is good 
at the TRIANGLE 


412 College Ave. 


The First Store in Collegetown 
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THE NAME BACKED BY 


104 YEARS 
OF 


ENGINEERING 


75 YEARS 
OF 


REFRIGERATION 


50 YEARS 
OF 
AIR CONDITIONING 


WRITE FOR INFORMATION ON AIR CONDITIONING- 
REFRIGERATION ENGINEER TRAINING COURSE 


PENMA.. U. 


oi 
4 
a 
OVER 
YEARS {op ) 
| 
| 4 
| 
f 
| 
ie 
| | ff 
| 
| 
| 
| 
You'll enjoy trading at the Poe 
BOOK SHOP | ae 
DEPENDA 1GERATION SINCE 1062 
| Va 
2 
49 


4 


...on the second language 


“Our first language is English. Our second is Mathe- 
matics. Not all of us are truly bilingual, but probably 
all are versed in a few ¢ oncepts of Mathematics — that of 
a function, for example. The majority of us know those 
lields of mathematical analysis which developed with 
the physical sciences well enough to use them as the 
principal tools of our professions. A minority of us ~ 
the professional mathematicians — have pushed on to 


ground which may never become a public park, but 


parts of which are clearly exciting. Some strive to master 
electronic computers which already compress thousands 
of arithmetical operations into a second, Others, with 
the sharpest tools of modern Mathematics, carve out 
fields for use where human elements and decisions are 
paramount, and for use on problems which could be 
solved by enumeration, if life were long enough — life 


of the Universe, that is.” 


=~]. D. Williams, Head of the Mathematics Division 


THE RAND CORPORATION SsAnTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 


THE CORNELL ENGINEER 


i college has sharpened 
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Your formula for advancement in 
present day technological industry is 
growth in knowledge and ability. 
Applying this principle at Garrett, 
engineers are achieving outstanding 
reputations for excellence in the 
following aircraft, missile and indus- 
trial fields: air conditioning and 
pressurization; heat transfer; cryo- 


Stick-force reversal, a problem of reverse elevator response occurring 
at sonic speeds, was solved by this sensitive AiResearch air data system 


incorporating transducer, computer and actuator. Engineers taking part 
in its development included mathematicians and specialists in analog 


computation, preliminary design, fractional hp motors and gears, 


genic and nuclear systems; pneu- 
matic valves; controls and air 
motors; system electronics; com- 
puters and flight instruments; gas 
turbine engines and turbine motors; 
prime engine development and 
industrial turbochargers. 

Upon employment, you may 
choose either a direct assignment or 
enter a 9 month orientation program 
which permits you to survey Garrett 


engineering activities to aid you in 
selecting your field of interest. With 
company financial assistance you can 
continue your education at neighbor- 
ing universities. 

Typical project work is done in 
small groups where opportunities 
for learning, added responsibility 
and advancement are enhanced. To 
receive full information write to 


Mr. G. D. Bradley 


9861 GS. SEPULVEDA BLVO., LOS ANGELES 46, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES + AIRESGEARCH MANUFACTURING, PHOENIX + 
AIR EGEARCH INDUSTRIAL + REX + AERO ENGINEERING + AIR CRUISERS + AIR EGEARCH AVIATION GEAVICE 
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Faculty Profile... 


Prof. Dale R. Corson 


Professor Dale Raymond Corson, 
the new chairman of the Physics 
Department at Cornell, began his 
physics career as an undergraduate 
at the College of Emporia in Kan- 
sas. He continued his studies at the 
University of Kansas where he 
earned his Master of Arts. More 
graduate work followed, first at 
Ohio State University and then at 
the University of California at 
Berkeley where he received his 
Doctor of Philosophy degree. Doe- 
tor Corson came to Cornell in 1946 
as an assistant professor of physics, 
became an associate professor the 
following year, and a full professor 
four years ago. 

One of his first notable achieve- 
ments occurred in 1940 when he 
was studying radioactivity and cos- 
mic rays at the University of Cali- 
fornia, By bombarding bismuth 
with alpha particles, he was able 
to synthesize a new element, an 
unstable halogen named astatine. 
During the war, Professor Corson 
did research for the Air Force on 
radar for night fighters and night 
bombers. He later worked on the 
development of a radar system 
used to locate surfaced enemy sub- 
marines, At Los Alamos’ Scientific 
Laboratory, the professor helped 
found the Atomic Energy Commis- 
sion’s Sandia Laboratory at Albu- 
querque, 

While at Cornell, Professor Cor- 
son has been using Cornell's syn- 
chrotron, a billion volt accelerator, 
to observe the interaction between 
particles, especially pi mesons, Pro- 
fessor Corson has worked on the 
resolution of the long standing con- 
ict of the origin of light and X- 
rays given off by a synchrotron. He 
has also studied the scattering of 
high energy electrons by observing 
the amount of wiggle in the traces 
which are visible on photographic 
emulsions. 

Until this year, Professor Corson 
taught only junior and senior engi- 
neering physics and physics major 


students. Last year however, Pro- 
fessor Tomboulian was on his sab- 
batical leave and Professor Corson 
was teaching Professor Tombou- 
lian’s course in magnetism, atomic 
physics and physical optics for 
sophomore engineering students. 
He surprised his class at his first 
lecture by using a microphone at- 
tached to a portable transistorized 
transmitter in his pocket which 
broadcasts to a tuner amplifier 
mounted on the front wall of Rocke- 
feller “A.” Two double horn uni- 
versity speakers transmit the lec- 
ture to the students. Professor Cor- 
son along with Professor Robert 
Sproul did most of the develop- 
ment work on this transmitter. Ad- 
vice on the basic design came from 
the Bell Telephone Laboratories. 
Professor Sproul built the bread 
board models, and the final version 
was assembled in the electronics 
shop of the nuclear laboratory, Its 
dimensions are only 34” X 3” X 1” 
and it is powered by a 15 volt bat- 
tery which lasts about three weeks. 
Although vacuum tube models of 
this transmitter cost about $1000, 
the parts in this one cost less than 
$100, Professor Corson says that 
the danger of using a regular mi- 
crophone is that the cable might 
get entangled in high voltage dem- 
onstration equipment, or other ob- 
jects in the lecture room. Professor 
Corson's transmitter is certainly a 
boon to all who must lecture in 
cavernous Rockefeller “A.” 

Being department chairman re- 
duces Professor Corson’s teaching 
and research time. Despite this, 
graduate students under his super- 
vision have done some admirable 
work. One graduate student who 
did work under him is now a pro- 
fessor at Harvard. Besides these 
personal satisfactions, Professor 
Corson has been honored with elec 
tion to Phi Beta Kappa, Sigma Xi, 
and he has been named a fellow of 
the American Physical Society. 

—Benson J. Simon 
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UR young engineers tell us that one of the best 

O things about working with General Motors 
is this— 
Here at GM you live in a big world of vast resources, 
great facilities, important happenings—yet you also 
live in a small world of close friendships and har- 
monious relationships. 


For GM—the world’s most successful industrial cor- 
poration—is also completely decentralized into 34 
manufacturing divisions, 126 plants in 70 U.S. cities. 


Within these divisions and plants, you find hundreds 
of small, hard-hitting technical task forces consist- 
ing of engineers with widely varying degrees of 
experience. 

It follows that our young engineers have the splen- 
did chance to learn from some of America’s best 
technological minds. The chance to win recognition 
for achievements. The chance to grow personally 
and professionally. 

Beyond that, they have the opportunity to follow 
their natural bent in an organization that manufaec- 


tures literally dozens of products, ranging from 
modern aircraft engines to fractional horsepower 
motors—from cars and trucks to locomotives and 
off-the-highway equipment. 

Think you have what it takes to engineer a reward- 
ing career with GM—as so many thousands of engi- 
neers have done? Then ask your College Placement 
Office about arranging an interview with the GM 
College Representative. Or write to us directly. 


GM positions now available 
in these fields: 
MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
CHEMICAL ENGINEERING 


GENERAL MOTORS CORPORATION 
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Personnel Staff, Detroit 2, Michigan 
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How to make the most 
of your engineering career 


OnE OF A SERIES 


go where 
engineers can study 
for advancement If you're interested in really 


getting to the top, you should 


have an opportunity —while on the job—to 


- take advanced engineering or science courses. 


This means you'll reach your career goal 
faster with a company like Boeing, which 
not only permits, but actively encourages, 
graduate study, At Boeing, you can arrange 
your full-pay work schedule to fit your 
graduate study schedule, Boeing pays all 
tuition costs, plus an additional sum 


based on earned credit hours of study. 


You'll feel at home at Boeing, for here you'll 
find graduates of virtually every school, 
including yours. You'll work with them on 
advanced projects in the expanding, limitless 
field of supersonic flight, jet-powered civil and 
military aviation, gas turbine engines, and a 


supersonic guided missile weapon system. 


At Boeing, starting salaries are high. Rapid 


company growth assures opportunities for 


advancement and long-range career stability. 


You'll live in wide-awake, youthful 
communities, and enjoy the security of 
liberal retirement plans. Boeing pays moving 
costs, helps you get settled, and backs you 
up with an array of research and test 


laboratories unequalled in the industry, 


NOW is the time to start planning ahead. 
Consult your Placement Office, or write: 


JOHN C. SANDERS, 
Staff Engineer, Personnel Administrator, 
Boeing Airplane Co., Seattle 24, Washington 


R. J. B. HOFFMAN, 


= @ Chief of Engineering Personnel, 
Boeing Airplane Co., Wichita 1, Kansas 


Aviation leadership since 1916 


Seattle, Washington Wichito, Kansas Melbourne, Florida 
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JOB FACTS FROM DU PONT 


OR BETTER 
THROUGH CHEMISTR 


DU PONT SIZE, GROWTH PRESENT VARIED CHOICE 
OF JOB LOCATIONS TO QUALIFIED TECHNICAL MEN 


eee 


BENEFIT PROGRAM 
MEANS ADDED INCOME 


by 
E. H. Cox 


Du Pont 
Representative 


Don’t forget the “extras” 
of an employee benefit pro- 
gram when you compare 
the job offers and salaries 
of different companies. At 
Du Pont, these extras mean 
added income that doesn’t 
always meet the eye. They 
include life insurance, 
group hospitalization and 
surgical coverage, accident 
and health insurance, pen- 
sion plan and paid vacation. 


In addition, the Company 
sponsors a thrift plan. For 
every dollar you invest in 
U.S. Savings Bonds, the 
Company sets aside 25 
cents for the purchase of 
common stock in your 
name. Roughly 65 per cent 
of our 90,000 employees 
are now participating in 
this plan. 


If you have specific ques- 
tions on Du Pont benefits, 
just send them to me. I'll 
be happy to try to answer 
them. E. I. du Pont de 
Nemours & Co., Ine., 
Room 2504-A Nemours 
Bldg., Wilmington 98, Del. 
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Building Program, Expansion 


Create Many Opportunities 


at Company Plants and Labs 


Engineers and scientists of all 
kinds work in 75 DuPont plants 
and 98 laboratories scattered over 
26 states. Where you're assigned 
depends on your qualifications and 
the openings in the kind of work 
you want, 


Ceographical Spread 


Right now, most of the Du Pont 
units are located east of the Missis- 
sippi, but there are plants in Texas, 
Colorado and on the Pacific Coast, 
too. And new building is under 
way in Kansas, Tennessee, Virginia 
and North Carolina. 


Du Pont headquarters and many 
of the Company’s labs and some of 
its plants are situated in and around 
Wilmington, Del., an attractive 
residential area within convenient 
traveling range of Philadelphia, 
New York and Washington. 


Community Life 


Wherever you're assigned, you'll 
find that the Du Pont Company and 
its people are interesting, compan- 


ionable and active in the life of 
the community. 


As you move ahead, as you grow 
in your job, you may move to an- 
other plant or laboratory—a_ pos- 
sibility that adds to the variety and 
interest of your job. 


METALLURGISTS PLAY 
VITAL ROLE AT DU PONT 


Opportunities in metallurgy at Du 
Pont include research into the nature 
and properties of elements; develop- 
ment and supervision of pilot plant 
work; and the actual production of 
titanium metal and high-purity ele- 
mental silicon. 


Other DuPont metallurgists study 
problems relating to plant processing 
equipment. Some, for example, carry 
out research on intergranular cor- 
rosion or investigate failure relation- 
ships encountered in high-pressure 
operations. 


These projects offer an interesting 
career to graduating metallurgists. 


SEND FOR FREE BOOKLET 


Booklets packed with information 
about Du Pont are yours for the ask- 
ing. Subjects: mechanical, civil, met- 
allurgical, chemical, electrical, 
instrumentation engineers at 
Du Pont; technical sales research 


and development. Just name the 
subject that interests you and send 
your name, school and address to 
E. |. du Pont de Nemours & Co., Inc., 
Room 2604-A Nemours Buliding, 
Wilmington 98, Del. 
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@ Western Electric has major manufacturing plants located at Chicago and Decatur, Ill., Kearny, N. J., Baltimore, Md., Indianapolis, 
ind., Allentown, Pa., Winston-Salem, N. C., Buffalo, N. Y., North Andover, Mass. Distribution Centers in 30 cities. Installation 
headquarters in 16 cities. General headquarters: 195 Broadway, New York, N. Y. Also Teletype Corporation, Chicago 14, Illinois. 
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A THE world’s largest manufacturer of com- 
munications equipment our continued 
progress depends greatly on our engineers. 
They have a key role in the production of some 
50,000 types of apparatus and component parts 
that Western Electric makes in a given year. 


@ To our engineers falls the monumental task 
of developing manufacturing operations and of 
planning the installation of telephone central 
office equipment across the nation. They devise 
the new machines, tools and methods needed 
to do our job. They also shoulder the major 
responsibilities in carrying out the defense con- 
tracts the government has asked us to take over 
— major projects like the Nike guided missile 
system and SAGE, the continental defense 
system. 


@ In the course of their technical work, engi- 
neers participate in such broad managerial 
functions as production, merchandising, instal- 
lation, and many others, What's more, we have 
a record of promotions from within. It’s not 
surprising, therefore, that fifty-five percent of 
the college graduates in our upper levels of 
management have engineering degrees. 


@ Naturally we do everything possible to en- 
courage and speed the professional develop- 
ment of our engineers, Just recently, for 
example, we inaugurated a full-time off-the-job 
Graduate Engineering Training Program at 
special training centers, a program with few 
parallels in American industry. 


@ The new engineer moves into the first phase 
of this program, Introduction to Western Elee- 
tric Engineering, four to six months after he 
joins us and devotes nine weeks of study to 
such technical subjects as communications sys- 
tems, military electronic systems, product de- 
sign principles. He takes part in the second 
phase, General Development, after the first 
year on the job. In this phase he devotes nine 
weeks to courses in human relations, semantics, 
engineering statistics, electronics, measure- 
ments and instrumentation, systems circuit anal- 
ysis. The third phase, Advanced Development 
(4 weeks per year), is available to selected 
engineers and is geared to the individual to 
help develop his creative engineering abilities; 
goes deeply into such subjects as magnetics, 
computer applications, electronic switching, 
radar fundamentals, feedback control systems 
and technical paper writing. 
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@ Besides this company-wide program, a 
number of our divisions offer individual engi- 
neering courses in their own specialties. We 
also sponsor a Tuition Refund Plan for out-of- 
hours study at nearby colleges. Open to all 
employees, this plan helps our engineers study 
for advanced degrees at Company expense. 

@ Truly there's an engineer's world here at 
Western Electric... one in which engineers in 
every field of specialization can expect to grow. 


OPPORTUNITIES FOR 
ENGINEERING GRADUATES 


( Supervisory and administrative 
opportunities exist in each field) 


Analysis for manufacturing operations: 
Machine and tool requirements—M.E., E.E.; 
Space requirements—M.E,, LE.; Test facility 
requirements—E.E.; Personnel requirements 
LE.; Electric power, light and heat require 
ments—E.E.; Kaw material requirements 
Chem. E., Met. E., Phy. Se.; Procedures and 
processes~M.E., LE.; ‘Time and Motion 
Studies—LE.; Investigation of manufacturing 
difficulties—M.E.; Quality control—M.E., ELE 


Planning telephone central offices: 
Equipment requirements E.E.; Power and 
cable requirements—E.E 


Development and design: 

New machines and tools—M.E., E.E : Material 
handling methods—M.E., LE.; New equip 
ment and processes~M.E., E.E.; Kepair shop 
methods—M.E lesting facilities lest 
ing methods—E.E.; Job evaluation studies 
LE.; Wage incentive studies—LE.; Production 
control studies—I.E.; Improved chemical proc 
esses—Chem, E., Met. E., Phy, Se.; New appli 
cation for metals and alloys—Chem. E., Met. E 
Phy. Se.; Raw material test procedures—Chem 
K., Met. E., Phy. Se.; Service to military on 
electronic devices—E.E 


For further information write: Engineering 
Personnel, Room 1030, 195 Broadway, 
New York 7, N. Y. 
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FOR YOUR INFORMATION 


> new polyethylene pipe compound 


Polyethylene pipe 
Flexible plastic pipe for water 
service and industrial applications, 
Chemical-resistant plastic pipe 
for transmission of solvents and 
hydrocarbons in the oil and gas 
fields, Pipe that is resistant to im- 
pact, heat and other stresses, 

These are some of the advances 
made possible by a unique new 
polyethylene pipe compound de- 
veloped by Allied Chemical. A 
very high molecular weight poly- 
ethylene, it is the successful cul- 
mination of 10 years of basic re- 
search at our Central Research 
Laboratories, It is now in com- 
mercial production, 

Development work is now un- 
derway to find other uses for the 
resin's exceptional physical prop- 
erties, for the time when the 
production rate permits sale be- 
yond pipe manufacture. Likely 
candidates for new uses are 
tubings, films, sheets, tiles, mold- 
ings and fibers. 

This distinctly different poly- 


RESISTANCE TO ENVIRONMENTAL STRESS CRACKING 
No failure after 
6,000 hours 


Environment: 
Acetic Acid 


Hours to 50% failure 


>» ammonia data book 


Typical High-density Allied Chemical 
conventional polyethylene 
polyethylene 


be 


Polyethylene 
Pipe Compound 


New plastic pipe made by Orangeburg Mfg. Co. 


ethylene resin made at low pres- 
sure is the best thing yet for ex- 
truding a superior polyethylene 
pipe. Pipe being made from the 
new A-C polyethylene pipe com- 
pound has high bursting strength, 
resistance to impact, shows no 
stress cracking, has superior heat 
resistance and resistance to chemi- 
cals, organic solvent and hydro- 
carbon liquids. 

These properties are due to the 
« high molecular weight 
1 —on the order of 750,- 

000 — and structure of 

the polyethylene mole- 

cule, not present in an 

other known 

ene. These new qualities 

will greatly expand the 
3 acceptance of plastic 
pipe for water service 
and industrial applica- 
tions. A common fault 
of some polyethylene 
pipe has been environ- 
mental stress cracking; 
this is entirely over- 
come in pipe made of 
this new resin. 

Also, tests indicate 
the pipe will be suitable 
for carrying solvents 
and hydrocarbons for 
oil and gas pipe lines, a 
use denied to conven- 
tional polyethylene pipe. 
There is a growing need 


A-C is an Allied Chemical trademark 


DIVISIONS 
Barrett 
General Chemicai 
Nationai Aniline 
Nitrogen 
Semet-Solvay 
Solvay Process 
international 


hemical 


in this field for a flexible, tough 
pipe, resistant to the corrosive 
conditions which attack steel pipe. 

A-C polyethylene pipe compound 
has an unusually high melt viscos- 
ity, reflecting its great molecular 
weight, and requires special tech- 
niques for manufacture of pipe. 

The new resin is a companion 
product to a line of low molecu- 
lar weight polyethylene products 
introduced on a commercial scale 
in 1954 by Allied. These are used 
in the injection molding of many 
household items, and as additives 
in paper coatings, polishes and 
printing inks. 


Ammonia data book 

A new 68-page technical book on 
ammonia has been prepared by the 
largest ammonia producer, Allied’s 
Nitrogen Division. 

The comprehensive manual is 
actually a two-in-one piece: the 
first section on ammonia, and the 
second on ammonia liquor. Its 
contents include major uses, physi- 
cal and chemical properties, spe- 
cifications, shipping and storage 
procedures, physical tables, graphs 
and analytical procedures, 

Major ammonia consumers — 
industries such as explosives, tex- 
tiles, petroleum refining, refriger- 
ation, pulp and paper, metallurgy 
and synthetic resin — will be in- 
terested in this up-to-date infor- 
mation. 


Creative Research 


These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical’s 
research activities and oppor- 
tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development, 


ALLIED CHEMICAL 
61 Broodwoy, New York 6, N.Y. 
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The fallout problem of thermo- 
nuclear weapons has necessitated 
the installation of a radiological 
laboratory at Cornell. This labora- 
tory, established by the New York 
State Civil Defense Commission, 
will serve to test the long-range 
safety of water which has been 
subjected to intense radiation. 

The radiological laboratory at 
Cornell is one of five such installa- 
tions in New York State. The other 
stations are located in Morrisville, 
Alfred, Poughkeepsie, and Middle- 
town. 

The Cornell laboratory, under 
the direction of Professor Charles 
D. Gates, operates with apparatus 
valued at more than five-thousand 
dollars. It is made up of two basic 
components: the radiation detector 
and the counter. 

The radiation detector is a lead 
shielded Geiger tube into which 
radioactive samples are fed auto- 
matically. The automatic feeding 
device can hold up to 25 samples. 
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LABORATORY 


These samples are placed on a 


shoves each item to be tested into 
the detector; repeating the cycle as 
many times as desired. 

The counting device can be pre- 
each sample remains 


length of time or for a given num- 
In the former case, 
the number of counts would be re- 
corded on a tape while in the latter 
instance the length of time would 


ber of counts. 


The laboratory facilities also in- 
clude a special monitor. 


“Geiger-Counter” 
make certain that workers are not 
exposed to dangerous doses of 


housed in Lincoln Hall. 
when the Civil Engineering School 
moves to its new quarters, the ap- 
paratus will be setup 


Array of equipment used for radioactive testing. 


specially designed to accommodate 
it. 

Although the New York State 
Civil Defense Commission requires 
that the laboratory be available 
for civil defense use in the event of 
a nuclear attack, the University is 
free to make use of the equipment 
for research work at all other 
times. At present Professor Gates 
and his assistants are studying the 
radioactive content of soil and 
water samples in Ithaca and the 
vicinity. 

It has been observed that the 
radioactive content of bodies of 
water increases significantly im- 
mediately after atomic tests, The 
radioactive content is, of course, 
far below dangerous levels. It is in- 
teresting to note that this marked 
increase in the radioactivity of the 
water has provided us with infor- 
mation regarding Russian atomic 
tests. The radiation tests now be- 
ing made will serve as a source of 
comparison for tests to be made at 
a later date. 

In the event of a nuclear attack, 
the laboratory will test water for 
long-range use. Water that is to be 
used within thirty days may be 
tested by an ordinary Geiger 
Counter. It is also possible for the 
laboratory to test milk samples 

Of course, it is hoped that these 
testing facilities will never be 
needed for such an emergency 
However, they will still be put to 
good use at Cornell for radio 
tracer studies as well as other 
projects 

Alan S. Rosenthal 
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Frank Kovalcik, Purdue ’48, Covered 24,000 Miles in 


1956 as Western Editor of ELECTRICAL WORLD 


editor as a man who’s “chair-borne” most of the 
time ... tied to a desk at an indoor job. 

Nothing could be further from the facts when it’s 
a McGraw-Hill editor you’re thinking about. Frank 
Kovalcik, Western Editor of McGraw-Hill’s 
ELECTRICAL WORLD Magazine, can quickly tell 
you that. He’s anything but a desk man... covers 
11 states and part of Canada. Frank says: 

“In 1956, | made eight major field trips, covered 
close to 24,000 miles. | was underground in a trans- 
former vault in Los Angeles, inside a diversion tun- 
nel in Idaho, atop a steel transmission tower in 
northern California, Projects visited included The 
Dalles multi-purpose project, Hoover Dam, Hells 
Canyon, and even behind the scenes (electrically) at 
the Republican National Convention. But none of 
them can touch the “Operation CUE” A-Bomb test 
I covered a year ago! 

**My chance to witness the detonation of a nuclear 
device came when the Federal Civil Defense Admin- 
istration and the A.E.C, decided to test non-military 
effects of the blast. I reported on what happened to 
electrical utility lines and equipment.” 

(Frank wouldn't say 80, but his story seta record... 
from explosion to editorial pages in four days! The 
pictures at right were part of his original coverage of 
this fast-breaking—‘“‘hot”—news story for his maga- 
zine.) 


McGraw-Hill As A Place to Work 


Frank can tell you about this, too: 

“My first editorial job—-with the Purdue Expo- 
nent in college—didn’t use my engineering training, 
but it showed me the way to communicate what's 
new in engineering . . . to report and interpret the 
work of engineers for the benefit of other engineers. 


I YOU'RE LIKE MOST PEOPLE, you think of an 


McGraw-Hill Publishing Company, Incorporated 


McGraw-Hill Publications 


“When I got my BS. in E.E. I started with 
ELECTRICAL WORLD in New York. Within a year 
I was promoted to Assistant Editor and made re- 
sponsible for a department of the magazine. Before 
the big jump to San Francisco as Western Editor in 
54 I served briefly as assistant to the managing 
editor. 

“As Western Editor my search for news takes me 
into all important phases of the electric utility indus- 
try —and into association with top management and 
engineering men. Working with them is a constant 
reminder that the choice of an engineering-editorial 
career was the right one for me.” 


YOU—and McGraw-Hill Magazines 


You, too, may find the right opportunity for your- 
self with McGraw-Hill—the world’s largest pub- 
lisher of business and technical magazines. If you 
are the kind of man we’re looking for—both an engi- 
neer and an alert, inquisitive, knowledgeable man 
who likes to report, appraise and write, we want to 
talk with you. 

Send today for your copy of “‘Successful Careers 
in Publishing at McGraw-Hill” for information 
about career opportunities. Or write to us about 
yourself. We’re interested in your background, extra- 
curricular activities, college record, summer jobs and 
career goals. Write to: 

Peter J. Davies, Assistant to The Editorial Director 


McGraw-Hill Publishing Company, Inc. 
330 West 42nd Street, New York 36, N. Y. 


Advertising sales opportunities, too! 
Excellent job openings exist on many McGraw-Hill 
magazines, domestic and international, for advertising 
sales careers. “Successful Careers’ will give you the facts. 


+ 330 West 42nd Street, New York 36, N. Y. 
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Frank Kovalcik (right) and 
Karl M. Bausch, Chief Elec- 
trical Engineer of Bechtel Co, 
and official observer at “‘Oper- 
ation CUE” for the Edison 
Electrical Institute. Smaller 
illustrations taken by Frank 
show typical blast damage 
caused by a test detonation 
of a nuclear device to electric 
utility lines and other facilities. 
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ENGINEERS 


A. Miller 


E. A. Miller, C.E. ‘37, was elected 
Vice President in Charge of the 
newly-established Building Products 
Division of Fenestra Incorporated. 

Miller, who received both his Civil 
Engineering and Master of Civil En- 
gineering degrees from Cornell, 
joined Fenestra Incorporated in 1943 
as a research engineer at the com- 
pany'’s Detroit plant. He was pro- 
moted to chief engineer at the Buf- 
falo, N.Y., plant in 1946 and, three 
years later, was named Manager of 
the Panel Division at Fenestra’s De- 
troit headquarters. 

A member of the American So- 
ciety of Civil Engineers, Miller cur- 
rently is president of the Metal Roof 
Deck Technical Institute, He was sec- 
retary-treasurer of the institute from 
1946 to 1955. 

His engineering fraternities in- 
clude Tau Beta Pi and Sigma Xi, He 
is a member of Delta Chi and is 
chairman of the Sir Edward Coke 
Educational Foundation of the Cor- 
nell Chapter. 

Mr. and Mrs, Miller and their four 
children reside at 827 Whittier Road, 
Grosse Point Park, Grosse Pointe, 
Michigan, 


Daniel C. McCarthy, M.E. ‘49, is 
assistant to the director of manufac- 
turing of Chrysler Corp. He lives at 
17158 Evergreen Rd., Detroit, Mich. 
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Harold E. P. Barta, BS in AE ‘35, 
has been appointed manager of the 
project engineering sales division of 
Pfaudier Co. of Rochester, manufac- 
turers of glass steeled processing 
equipment, He formerly was director 
of overseas selling for Sharples 
Corp. 


James Van Deusen Eppes, M.E. 
‘31, is associate professor of me- 
chanical engineering at Lehigh Uni- 
versity, Bethlehem, Pa. He left MIT 
in 1950 to assume his present posi- 
tion. He is faculty adviser of the 
Cosmopolitan Club of Lehigh, His 
address is 447 Hikewilder Place, 
Bethlehem, Pa. 


Thomas W. Hopper, M.E. ‘28, has 
been elected president of Day and 
Zimmerman, Inc., an engineering 
firm. He has been with the organi- 
zation since 1941, and became its 
executive vice-president last August. 
Previously he was director of engi- 
neering for the company. He is a 
member of the American Society of 
Mechanical Engineers, the Franklin 
Institute, The Engineer's Club of 
Philadelphia, and is past president 
of the Cornell Society of Engineers. 
Presently he is chairman of the En- 
gineer’s Joint Council Committee on 
Employment Practices, His address is 
10 Dogwood Lane, Swarthmore, Pa. 


William M,. Skull, M.E. ‘24, is di- 
rector of manufacturing services of 
B. F. Goodrich Co., Akron, O. He is 
an active member of the Chamber of 
Commerce, Rotary, and Community 
Chest. His address is 371 Dorcheste 
Rd., Akron 20, O. 


Albert A. E. Bock, M.M.E. ‘49, has 
been promoted to manager of prod- 
uct engineering at the Grafton, 
Mass. plant of Wyman-Gordon Co. 
He joined the company in 1949 as a 
research and development engineer. 
He took a metallurgical trainee 
course in 1950 and was appointed 
supervisor of methods and engineer- 
ing in 1951 and supervisor of prod- 
uct engineering in 1954. He lives at 
78 Jamieson Rd., Holden, Mass. 


Joseph Delibert 


Joseph C. Delibert, C.E. ‘36, has 
been transferred from the adver- 
tising department of The Babcock 
& Wilcox Company to the firm's 
Boiler Division sales department, 
where he has been named sales pro- 
motion and training manager. 

Mr. Delibert joined B&W’‘s marine 
engineering department in Barber- 
ton, O., in 1936, as stress analyst. 
One year later, he was transferred 
to New York, where he was em- 
ployed in marine boiler design and 
sales. He moved to the advertising 
department in 1946 and was made 
assistant advertising manager in 
1955. 

While with the Marine Division, 
Mr. Delibert worked on a number of 
special assignments, including Mer- 
cury Boilers, land and sea tests for 
Steamotive Boilers and the com- 
pany’s merchant and naval boiler 
programs during World War Il. 

He is a recipient of The Fuertes 
Medal for scholastic achievement. 
Mr. Delibert is a member of the Cor- 
nell Club of New York, the American 
Society of Mechanical Engineers, the 
Sales Executive Club of New York, 
the Engineers Club, and of Tau Beta 
Pi and Chi Epsilon. 

Mr, Delibert is currently residing 
at 38 Winter St., Lynbrook, L.I., N.Y. 


(Continued on Page 67) 
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| Denison’s hydraulic ingenuity 


UNIQUE ELECTRONIC SYSTEM 

developed to pre-test jet 
engine controls now eliminates the 
cost of building and operating a 
special engine test cell. 

In the system, an analog com- 
puter takes the place of the jee 
engine. Performance data received 
from the manufacturer is simulated 
on the computer, and is reproduced 
as electrical signals which, in curn, 
run the engine controls, 

To provide dependable muscle 
power for this control system, the 
company relies on Denison hy- 
draulic pumps and motors. The 
results provide more accurate 
records of performance than would 
be possible if actual engines 
were used. 

This is just one example of the 
ways in which hydraulic power is 
being used to spearhead improve- 
ments in production, testing, and 
other industrial operations. Find 
out how hydraulics fit into your 
future, Write Denison Engineering 
Division, American Brake Shoe 
Co., 1218 Dublin Road, Columbus 
16, Ohio. 


DENISON 
Fook to DENISON fon Leadership in. Aydroubic, development An ONL 
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does green weigh? 


An Industrial Engineer’s analysis of an unusual 
application of atomic energy recently became 
a valuable contribution to our manufacturing 
efficiency. His assignment was to evaluate a 
nuclear gauging system for controlling saturants— 
one of which is green—used in felt backing for 
linoleum. 

Through use of radioisotopes, or Beta Gauges, 
the green saturant is now continuously controlled 
by percentage of weight while it is actually being 
processed. This was previously impossible. 
Using one of the most advanced methods in the 
field, the Armstrong Industrial Engineer 
determined the economic practicality of this use 
of radiation and has given Armstrong a reliable 
insight into future results that can be expected 
from Beta Gauges. 

This use of statistics and modern sampling tech- 
niques is an example of the creative approach used 
at the Armstrong Cork Company to increasingly 
complex problems in the field of Industrial 
Engineering. It represents one of many interesting 
assignments that new Industrial Engineers at 
Armstrong can expect following eight weeks of 
individualized instruction at the Company’s 
Industrial Engineering Center. 

For a wide range of assignments, consider the 
Armstrong Cork Company in planning your 

. Industrial Engineering career. 

See your placement officer or write for the 

illustrated booklet, “Careers in Business.” 


(Arm strong 


conn COMPANY 


Personnel Administration Department 
Lancaster, Pennsylvania 


Armstrong Products for home and industry... 
Building Materials and Resilient Flooring, 
Industrial Specialties and Packaging Products, 
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CAREERS WITH BECHTEL 


James F. Det Curo, Mechanical Engineer, Power Division 


MECHANICAL ENGINEERING 


One of a series of interviews in which 


Bechtel Corporation executives discuss 


career opportunities for college men. 


Question: As I understand it, Mr. Del 
Curo, the Power Division is concerned 
with the engineering phases of steam- 
electric generating plants? 

Det Curo: That's true. Our own de- 
partment is specifically concerned with 
the mechanical engineering phases of 
such plants, 


Question: When the engineering grad- 
uate joins your department are his 
starting duties standard? 

De. Curo: Yes. The routines are pretty 
well defined. We know a man learns 
best by actual doing, so he is put to 
work immediately on heat balances, 
line size calculations, specifications, 
miscellaneous and minor auxiliary 
equipment, instrument data sheets and 
information for plant data books. 


Question: In other words, you sort of 
throw the man in and he has to learn 
to swim by himself? 

Det Curo: No. He has plenty of help. 
He works under the direct supervision 
of a job engineer or the mechanical 
group supervisor. 

Question: How long does this training 
phase last? 


Det Cuko: That will vary with the man, 
since aptitudes and desires to learn are 
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different. The average is somewhere be- 
tween a year and eighteen months, 


Question: During this period he will 
gradually advance to more complicated 
equipment? 


Det Curo: Yes. For example, after a 
while he will be doing original work on 
heat balances and system studies. He 
will be able to take an entire “piece” of 
a project and handle it on his own re- 
sponsibility. He will become involved 
with bigger equipment and with the 
overall aspects of the power plant. 
Somewhere along the line he will likely 
be assigned to try his hand at piping 
materials, piping specifications and 
combined control specifications. 


QUESTION: What about the man who 
wants to specialize? 


Det Curo: If, for example, a man 
shows a particular interest in steam 
turbines, instrumentation or control, 
and demonstrates a special aptitude for 
one of them, he will often be called on 
to work on that specialty, without being 
confined to it exclusively. Thus we en- 
courage specialization, even during the 
training period, but also make sure that 
the young man gets overall experience 
through work in all phases of mechan- 
ical engineering, 


Question: What about field experience? 


Det Curo: That is, of course, highly 
desirable from his standpoint and ours. 
We make every effort to assign the 
young engineer to field work as soon 
as possible. 


QuESTION: What will he do in the field? 


Det Curo: When we are building a 
power plant we try to get the young en- 
gineer on the job five or six months be- 
fore the scheduled start up of the plant. 
He will actually help the chief start up 
engineer by writing up procedures, 
planning the hydraulic washing to 
steam lines, working on the start up of 
each piece of the equipment, checking 
out controls, etc. 


He will also handle paper work such as 
filling out the data sheets that are later 
turned over to the plant operators to 
aid them in running the plant. By the 
time the turbine is rolled and the job 
ends, the young engineer has been able 
to see the end result of all the engineer- 
ing work he and others have done back 
in the office, 


QUESTION: Are there any other types 
of field assignments? 


Det Curo: If the young engineer de- 
sires such experience, he is sometimes 
used in the construction department if 
that group is shorthanded. 


Bechtel Corporation (and its Bechtel for- 
eign subsidiaries) designs, engineers and 
constructs petroleum refineries, petro- 
chemical and chemical plants; thermal, 
hydro and nuclear electric generating 
plants; pipelines for oil and natural gas 
transmission. Its large and diversified en- 
gineering organization offers opportunities 
for careers in many branches and spe- 
cialties of engineering —Mechanical... 
Electrical... Structural... Chemical... 
Hydraulic. 


Write for new brochures showing the wide 
variety of projects Bechtel builds through- 
out the world 


Address: John F. O'Connell, 
Vice President, Industrial Relations 
220 Bush Street, San Francisco 4, Calif. 


BECHTEL 
CORPORATION 


SAN FRANCISCO 
Los Angeles - New York + Houston 


and you put Synthane laminated plastics to work 


Automatic Circult Recloser Parts made from Syn- 
thane sheet and tube provide insulation for high 
voltages. 


Think of the many conveniences avail- 
able simply by plugging into an electrical 
outlet, 

On both sides of the outlet Synthane 
laminated plastics are at work in power 
generation and distribution, home appli- 
ances and other electrical equipment. 

You find Synthane laminated plastics 
in circuit breakers, buss bar coverings, 
t-ansformers, Synthane laminated plas- 
tics are important insulators in toasters, 
ranges, food mixers, Synthane is at work 
in thermostats, voltage regulators, 
power tools, 

Synthane is valued in electrical appli- 


DIELECTRIC STRENGTH IMPACT STRENGTH 


cations chiefly for its high dielectric 
strength, low moisture absorption and 
low dissipation factor plus its additional 
properties of dimensional stability, ma- 
chinability and mechanical strength. 
Synthane is available in over 30 standard 
grades in sheet, rods, tubes or you can 
avail yourself of our complete fabricating 
services, 

For more information about the many 
properties of Synthane and how you can 
benefit by using Synthane materials and 
fabricating services, write for our product 
catalog. Synthane Corporation, 13 River 
Road, Oaks, Pennsylvania. 


HEAT RESISTANCE LIGHT WEIGHT 


[SYNTHANE] ... industry's unseen essential 


SYNTHANE CORPORATION, 13 RIVER ROAD, OAKS, PA. 
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ALUMNI ENGINEERS 


(Continued from page 62) 


Franklin A. Reed, ME ‘22, has 
been elected vice-president in charge 
of sales of Niagara Machine & Tool. 
Previously he was sales manager 
and a director of Niagara since 
1945. He joined Niagara in 1924, 
two years after his graduation from 
the University. 


Edwin A. Munschaver, Jr., ME ‘41, 
is Niagara Machine & Tool Works 
new treasurer and a new director. 
Service manager of the Company 
since 1941, and in its employ since 
1936, Mr. Munschaver is also a 
grandson of the company’s Founder. 

All officers are directors of the 
Company. 


Reginald H. Keays, ‘C.E., ‘95, is 
retired and lives at 451 NE. Fifty- 
second Street, Miami, Fla. 


William L. Cressman, C.E., ‘27, 
‘28, is assistant general manager of 
product divisions, Jones & Laughlin 
Steel Corp., Pittsburgh, Pa. He was 
formerly manager of Eastern sales, 
Armco Steel Corp., Middletown, 
Ohio. Cressman lives in Pittsburgh at 
6236 Fifth Avenue, Apartment 101. 


Richard D. Beard, ‘46, 308 Lans- 
downe Road, Dewitt 14, was trans- 
ferred about a year ago to the as- 
signment which he now holds as 
service specialist, component prod- 
ucts. He writes that his family, includ- 
ing David 6, Barbara 4, and Sharon 
2, likes the new central New York 
home very much. Walter W. Eber- 
hordt, 529 Daytona Parkway, Day- 
ton 6, Ohio, is a sales engineer for 
Aluminum Co. of America. He has a 
baby daughter, Susan Jane, born 
July 31. 


Frank A. Ernandes, along with 
200 other men from 75 other uni- 
versities, has been awarded a Mas- 
ter of Science Fellowship from 
Hughes Aircraft Co., which enables 
him to work toward the MS at Uni- 
versity of Southern California in Los 
Angeles while employed part-time in 
Hughes research and development 
laboratories. 
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MARS outstanding design SERIES 


man and motion: 


The wonders of the future are still little whispers 
in men’s minds, or maybe — like Detroit Designer 
Norman James’ magnetically suspended inter-city train 
— a drawing on a piece of paper. Traveling in a vacuum 
in an air-tight tube, it floats in space, held by a system 
of magnets built into cars and tunnel. Propelled elec- 
trically by “‘rolled-out’’ motor, train acts as rotor, 
pane roof as stator. Converter aboard train changes 
light projected through windows into electrical energy. 

No one knows which ideas will flower into reality. 
But it will be important in the future, as it is now, to 
use the best of tools when pencil and paper translate 
a dream into a project. And then, as now, there will be 
no finer tool than Mars—sketch to working drawing. 

Mars has long been the standard of professionals, 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for field use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 

int-length feature; and — last but not least — the 
the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints ae is just one of its many 
important features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100! Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 7H. Mars- 
lumochrom colored drafting pencil, 24 colors. 


S TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 


€ .S.STAEDTLER MARS-LUMOGRAPH cemmumy 


2H 


2. 
M2618 € JS STAEDMER | 


at all good engineering and drawing material suppliers 
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COLLEGE 


NEWS 


ENGINEERS’ DAY BANQUET 

The annual Engineers’ Day Ban- 
quet was held at the Clinton House 
on Sunday evening, May 5, to cul- 
minate the weekend of activities 
connected with Engineers’ Day, 
Prizes were awarded to outstanding 
students for their accomplishments 
over the past year, Professor Dex- 
ter Perkins spoke to the group 
about the relative strengths of the 
Soviet Union and the United States 
today, 

The awarding of prizes began 
with Professor Erickson’s presenta- 
tion to Jeffrey Frey the Eta Kap- 
pa Nu award for the electrical en- 
gineering sophomore with the high- 
est average in his freshman year, 
He also presented the electrical 
engineering Sibley prizes for the 
highest four year averages to 
Herschel Loomis and Peter No- 
vember, Professor Rosson next pre- 
sented several public speaking 
awards, The AIEE-IRE public 
speaking award was won by Larry 
Phillips. Dick Hildreth and Dick 
Knoeller were second and Robert 
Gale was awarded third prize, Lar- 
ry Phillips also won the Fuertes 
Public Speaking prize. 

Professor Christensen presented 
the Fuertes Medal to Douglas 
Merkle, the fifth year student with 
the highest average in Civil Engi- 
neering. Professor Hough gave the 
Charles Lee Crandell Prize to Paul 
Bullock for his paper “Seribing on 
Plastics.” 

Professor Loberg, director of the 
School of Mechanical Engineering, 
presented the Sibley Prizes to 
Hanokh Shekhter and Souren Ha- 
nessian, The Atmos award for the 
best fifth year student in machine 
design went to Don Malcolm and 
Cartan Kraft. 

Professor Winding presented to 
Michael Midler the AIChE Award 
for the junior chemical engineer- 
ing student with the highest two 
year average, 

The Silent Hoist and Crane Com- 
pany Materials Handling Prizes 
were presented by Mr. McManus, 
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Engineer's role in producing the E-day 
program is commended at Engineer's 
Day Banquet. 


Assistant Dean. These prizes are 
awarded for the best original 
papers on materials handling, Carl 
Miller was the recipient of the first 
prize. Henry Paulsen was second 
and Herschel Loomis and Peter No- 
vember, third. 

The final award was for the 
school with the best E-Day exhibit. 
It was won again this year by the 
School of Electrical Engineering. 

After the awards presentations, 
Dean Hollister made a few com- 
ments on the importance of a broad 
education with self-improvement 
and criticism to keep the standards 
of the College of Engineering high. 

Professor Perkins’ talk, which 
concluded the program, was called 
“A Balance Sheet of Soviet-Ameri- 

can Diplomacy. ” He enumerated 
and explained the advantages and 
disadvantages of America’s present 
position in the relations with the 
Soviet Union, particularly empha- 
sizing the economic and military 
aspects of our position. 


DEAN’S HONOR LIST 

In order to be included on the 
College of Engineering Dean's 
Honor List, an engineering student 
must maintain an overall eighty- 
five average or better over an en- 


tire scholastic year. The following 
students in the Schools of Mechan- 
ical Engineering, Civil Engineering 
and Engineering Physics have been 
placed on the Dean's Honor List 
for their academic performances 
during the past scholastic year. 

Mechanical Engineers: Saul 
Blumenthal, Richard George Bran- 
denburg, David Martin Dawson, 
Francis Barrett DeGress ILL, L. 
Walter Deitrich, Mare Fishzohn, 
Alan Morris Gast, Gerald Barker 
Gilbert, Robert Francis Guasta, 
Richard Mitsugu Hamada, Souren 
Hanessian, Jr., Charles Hawks III, 
Herbert Peter Hess, Edward Joel 
Ignall, Thomas Ward Kemp, Rich- 
ard Allen Kneen, Lawrence Lasher, 
Scott Carney Lewis, Alan Lippert, 
Bion Walton McClellan, Bruce Da- 
vid Marcus, David Paul Maurer, 
William Laughlin Maxwell, Robert 
Clarence Metzger, David Benson 
Mitchell, Paul Julian Mode, Jr., Da- 
vid Edward Mott, Robert Chris- 
tian Pfahl, Jr., Howard Milton Pick- 
ing, James G. Rae, Donald Rock- 
well, H. Marshall Shambarger, Jer- 
emy Frank Shapiro, Robert Shaw, 
Jr. Hanokh Shekhter, John Lee 
Spivak, Owen James Stevens, How- 
ard Milton Taylor III, Robert Ver- 
non Wagoner, Jr., Morris Boris 
Yaguda. 

Civil Engineers; Donald G. Arm- 
strong, Stuart C. Edelberg, David 
S. Fuss, Peer Ghent, Floyd A. 
Henehan, Nathan L. Jaschik, Da- 
vid N. Koppes, Carl B. Loutzen- 
heiser, Robert S. Queener, Martin 
H. Sahn, Lawrence E. Santucci, Jr., 
Arthur Scheinuk, Jr., Richard A. 
Shigekane, Robert G. Spicher. 


Engineering Physics: John F. 
Ahearne, Robert Wade 
Robert Henry Armsby, Robert 


Braden, Charles Allen Brau, nes ar 
M. Browne III, Gary Kenne th Co- 
well, Robert N. D’heedene, Frans 
M. Djorup, Jr., Richard Dolen, Wil- 
liam B. Easton, Julius Feinleib, 
William A. Friedman, David L. Gal- 
braith. Gene M. Gilliland, Michael 
A. Goldman, Peter M. Goldreich, 
Paul Gorenstein, Paul Dutton Gran- 
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nis, Michael P. Greene, Richard A. 
Handelsman, Erik Preston Harris, 
Lewis Mankin Hobbs, Lawrence 
Steven Iwan, Robert Harris Kantor, 
Allan Shale Krass, James A. Larri- 
more, Ben Edward Lynch, Lloyd 
D. Malmstrom, Michael S. Martin, 
James Henry McNally, Peter Her- 
bert Mengert, Linn F. Mollenauer, 
Park S. Nobel, Edward Ernest Pi- 
lat, Douglas Arthur Pinnow, Alan 
W. Riddiford, William R. Roach, 
James C. Rushing, Frederick Emil 
Schmitt IIL, Gerald Schubert, Paul 
Grant Seybold, Joseph F. Terdi- 
man, Robert E. L. Turner, Charles 
W. Van Way III, Robert W. Wein- 
man, Philip R. Yarnell. 


ENGINEERING SOCIETIES 

Tau Beta Pi, national engineer- 
ing honorary, elected the following 
officers for the new term: Scott 
Lewis, president, Richard Shige- 
kane, vice president, Robert Steele, 
recording secretary, Guy Henry, 
corresponding secretary, Saul Blu- 
menthal, treasurer, Marsh Sham- 
barger, cataloger, and Dick All- 
man, social chairman. The winner 
of the pledge essay contest was 
Jeff Gorman. His essay was en- 
titled, “Public School System in the 
United States.” 


Pi Tau Sigma, mechanical engi- 
neering honorary, announced the 
election of the following officers: 
Robert W. Staley, president, Clay- 
ton W. Chapman, vice president, 
Marsh Shambarger, corresponding 
secretary, Saul Blumenthal, treas- 
urer, and Richard Peterson, re- 
cording secretary. The primary 
function of the honorary is to tutor 
freshmen engineers. 


The membership of the Society 
of Automotive Engineers clected 
Philip Forde the new chairman 
and John Miniutti the program 
chairman. 


Beginning Tuesday, October 8, 
the American Society of Agricul- 
tural Engineers will hold meetings 
every second and fourth Tuesday 
of the month at 7:30 in the eve- 
ning in Riley-Robb Hall. The So- 
ciety is planning a variety of pro- 
for the fall, with guest 


grams 
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speakers at many of the meetings. 

There are two types of mem- 
bership possible in the Society. 
Professional membership status 
may be held only by Ag Engineers, 
but any interested person can be 
an Associate member. Students in- 
terested in joining the Society 
should contact Pete Oettinger, the 
membership chairman. The new 
president is Ted Rad. 


SCHOLARSHIP AWARDS 

Ferdinand Rodriguez, a gradu- 
ate student at Cornell University, 
has been awarded a fellowship by 
the Eastman Kodak Company to 
study chemical engineering at Cor- 
nell next academic year. 

The grant provides tuition and 
fees and an additional $1,000 to 
help defray research expenses, The 
program was started by Kodak in 
1939 to encourage research train- 
ing of promising young scientists 
and engineers studying for the 
Ph.D. degree. Rodriguez holds 
B.S. and M.S. degrees in chemical 
engineering from Case Institute of 
Technology. 


Two Cornell NROTC Midship- 
men have been named among 30 
recipients of the annual Society of 
American Military Engineers Gold 
Medal Awards; Midshipman 
Herschel H. Loomis, of the School 
of Electrical Engineering, and 
Midshipman Charles R, Teve- 
baugh, a student in the School of 
Chemical Engineering. This marks 
the second year that Midshipman 
Loomis has received this award, 
and also the second year that Cor- 
nell has been able to claim two re- 
cipients. 

The purpose of the award is to 
impress upon undergraduate engi- 
neering students, by appropriate 
recognition of meritorious promise 
of achievement in the field, the im- 
portance of engineering to national 
security. The medals are awarded 
annually to fifteen last year stu- 
dents, and fifteen next-to-last year 
students selected from nomina- 
tions of “Outstanding Engineering 
Student of the Year of His Group” 
from the 53 colleges and univer- 
sities throughout the country hav- 
ing Naval ROTC units. Selections 


are made by a board of naval of- 
ficers convened by the Chief of 
Naval Personnel. 


Elliott M. Glass, a senior at Cor- 
nell University, has been awarded 
a Fulbright scholarship to study 
architecture at the Finnish Insti- 
tute of Technology in Helsinki dur- 
ing next academic year. 

Mr. Glass is the son of Mr. and 
Mrs. Milton Glass, 33 East 208 
Street, New York City. He is a 
graduate of the Bronx High School 
of Science. 


PROF. SMITH NAMED 
ASSISTANT DIRECTOR 

Appointment of Prof. George V. 
Smith as director for 
metallurgical engineering the 
School of Chemical and Metallur- 
gical Engineering at Cornell was 
announced by President Deane W. 
Malott. 

An authority on the properties 
of steels at high temperatures, Dr. 
Smith joined the Cornell faculty in 
1955 as Francis Norwood Bard 


Metallurgical Engi- 


assistant 


Professor of 
neering, 

Professor Smith was a research 
metallurgist with the U.S. Steel 
research laboratory at Kearny, 
N.J. from 1941 until coming to 
Cornell. While with U.S. Steel he 
taught graduate night courses in 
metallurgy at Brooklyn Polytech- 
nic Institute. 

He has written many technical 
articles and a book, “Properties of 
Metals at Elevated Temperatures” 
which was published in 1950. He 
is active in a number of technical 
committees including the subcom- 
mittee for aircraft structural mate- 
rials under the National Advisory 
Committee for Aeronautics and a 
panel on high strength steels under 
the Materials Advisory Board. 

Professor Smith graduated from 
the Carnegie Institute of Technol- 
ogy in 1937 and received a Ph.D. 
there in 1941. He is a member of 
the American Institute of Mining 
and Metallurgical 
the American Society for Metals, 
and of the American Society for 
Testing Material, 


Engineers, of 
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START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
rsonal avenues of growth and advancement. For today 
&W stands poised at a new era of expansion and 
development. 


Here’s an indication of what's going on at B&W, with 
the consequent opportunities } are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator, The Tubular mes divs Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete chat will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel, 

These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and manufacturin 
»hases — upon which B&W engineers are now nee 
rhe continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let's look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


(Statistics Section) 
(in thousands of dollars) 


1955 1956—UNFILLED ORDERS 
kt 
$213,456 $427,208 


1954 
$129,464 


B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17,N. Y. 


BABCOCK 


HIGGINS 
ACETATE BLACK 


for plastic film and 


HIGGINS 
SUPER BLACK 


for artwork with 


brush and pen water-repelient 


drafting surfaces 


TWO SUPERFINE WATERPROOF BLACK INKS 
OF TRUE HIGGINS QUALITY. Your urgent demands 
led us to the creation of these new drawing inks 

We are pleased to announce that there 

is an ink of Higgins quality for every graphic need, 


At art material dealers everywhere 


HIGGINS INK since 1880 


70 


ANNOUNCEMENT 


We would like to tell all out-of-town 
readers that we carry the finest drawing 
and engineering equipment manufac- 
tured today, and we welcome your writ- 
ten inquiries. Our suppliers include: 


Keuffel & Esser Company 
Eugene Dietzgen Company 
Chas. Bruning Co., Inc. 
Frederick Post Co. 

Pickett & Eckels, Inc. 


We'll be pleased to hear from you. 


The Cornell Campus Store 
Barnes Hall 
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Inco mine engineers construct a 3-dimensional “picture” that shows where new, untapped ore bodies lie, 


This 3-D model of an ore body shows where 
future supplies of Inco Nickel will be mined 


How do Inco engineers keep a mine 
“alive”? For one thing, they try to 
learn as much as possible about the 
location of ore for the future. 


New levels—new exploring 

As soon as they open up new levels, 
the engineers start up exploratory 
drilling, to probe and “feel” in many 
directions. 

Their hollow-shafted drills bring 
out specimen cores that show where 
there is worthwhile ore and where 
only worthless rock. 


Hundreds and hundreds of 

ore samples 

These ore samples enable Interna- 
tional Nickel engineers to build small 
models of their mines’ ore bodies. So 
they know where each ore body lies, 
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how large it is, and of what grade. 

They know, as well, how to get that 
ore out of the ground in the safest, 
most sensible, most economical way 
possible—know what shafts may have 
to be sunk, what tunnels and drifts to 
drive. Know, in a word, how to reach 
and mine every possible ton of usable 
ore. And, having mined it, how to 
extract every possible pound of use- 
ful metal. 


Reserves—at new highs 
Today Inco has larger reserves than 


ever before — although some of this 
ore lies a mile or deeper under- 
ground, And the Company also reports 
another fact: its multi-million dollar 
“mine-more” program makes possible 
today’s high output of Inco Nickel. 
And looking to the future—in 1961, 
Inco Canada’s Nickel output should 
be 385 million pounds a year. A hun- 
dred million more than in 1956! 

“Mining for Nickel,” color film, is loaned 
to technical societies, universities, in- 
dustry. The International Nickel Com- 
pany, Inc., Dept. 143f, New York 56, N. ¥. 


Ine. 


International Nickel 


The International Nickel Company, Inc., ia the U. 8. affiliate of The International Nickal 


Company of Canada, Limited (Inco-Canada) 


producer of Inco Nickel, Copper, Cobalt, 


Tron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious Metals 
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Fiighlights of 
your future 
with Honeywell 


J 


Glenn Seidel, Vice President in Charge of 


‘The many 


People, Places, 
Projects 


Engineering, BME, Minnesota, ‘36 


“The story of Honeywell, as I know it, is a story of 
growth—from a thermostat to over 12,000 products; 
from a handful of employees to more than 30,000; 
from a basement in Minneapolis to a world-wide 
organization. For Honeywell, world leader in auto- 
matic controls, has expanded as rapidly as this excit- 
ing field. And employment, sales and income have 
increased steadily year after year. 


“The future is even more challenging. Planned 
diversification puts Honeywell in such new fields as 
office and factory automation, process control, plas- 
tics, atomic energy, electronics, missiles and satel- 
lites. Whole new areas of opportunity are waiting 
for today’s engineering graduates in each of Honey- 
well’s divisions. Here are some division representa- 
tives to tell you about them.” 


CQRPORATE RESEARCH 
HOPKINS, MINNESOTA 


Dr. Finn Larsen, PhD, 
lowa State, 1948 
Director of Corporate Research 


“Our Research Center is a focal point 
for Honeywell's over-all research 
program. Here, Honeywell scientists 
and engineers conduct basic research 
into areas such as Heat Transfer, Met- 
allurgy, Thermodynamics, Solar En- 
ergy, Radioactivity, Electronics, etc, 
This research supplements other re- 
search carried on by Honeywell's sep- 
arate divisions, plays an important 
part in the company's development 
program. There's certainly plenty of 
opportunity for the imaginative 
scientist or engineer here.” 


AERONAUTICAL DIVISION 
MINNEAPOLIS; LOS ANGELES; 
ST. PETERSBURG 


E. H. Olson, BA, 
U. of Minnesota, 1937 
Director of Aero Engineering 


“In the past six years our engineer- 
ing force has trebled through our 
expansion into such advanced fields 
as inertial guidance, jet engine con- 
trol, computers, fire control and 
bombing systems, fuel management, 
and precision gyros. We have devel- 
oped znd produced more autopilots 
than any other manufacturer, and 
built the reference system for the 
Earth Satellite Rocket. The diver- 
sity and wide acceptance of our prod- 
ucts indicates the boundless oppor- 
tunities we have for engineers and 
scientists,” 


ORDNANCE DIVISION 
MINNEAPOLIS; SEATTLE; 
MONROVIA, CALIF, 


Clyde A. Parton, BSEE, 
U. of Alabama, 1940 
Director of Ordnance 


“Here at Honeywell Ordnance we're 
putting all our experience and imag- 
ination into maintaining America’s 
technological lead. We work in such 
new fields as infrared sensors, mis- 
siles, servo mechanisms, new types 
of turret control systems. We've de- 
veloped proximity and mechanical 
fuzes, antiaircraft fire control sys- 
tems, underwater warfare equipment 
and other products in widely diver- 
sified fields. Our more advanced 
products, naturally, are still classified, 
but they offer outstanding challenges 
and opportunities,” 
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sides Honeywell 


MICRO SWITCH DIVISION 
FREEPORT, ILLINOIS 


BOSTON DIVISION 
BOSTON, MASSACHUSETTS 


George J. Schwartz, MIT, ‘42 
Vice President 


and General Manager 


“Our Honeywell division is making 
the brains of automation. We turn 
out such small, bue complex and 
important components as gyros, 
flight controls, servos, synchros, elec- 
tronic amplifiers and magnetic con- 
trols. Engineering projects now in 
progress point to many new prod- 
ucts and applications from our divi- 
sion, including development of new 
transistor applications. Opportuni- 
ties? They're here by the score.” 


R. W. Pashby, BSEE, 
U. of Illinois, 1932 
Director of Product Research 


“Products of our Micro Switch Di- 
vision help giant aircraft land safely, 
interlock machine tool operations, 
feed instructions into electronic com- 
puters, These are just a few of their 
applications—applications which are 
growing year after year. The devel- 
opment of these precision switches 
requires high engineering skill, putsa 
premium on your imagination, offers 
you tremendous opportunities for 
advancement and recognition.” 


RESIDENTIAL, RETAIL AND 
COMMERCIAL DIVISION 
MINNEAPOLIS, MINNESOTA 


H. T. Sparrow, BSEB, 
U. of Minnesota, 1930 
Director of Product Research 


“We specialize almost entirely in 
comfort control, Typical of the ad- 
vances our division has made te- 
cently is the Supervisory Data Center* 
which enables one man in one loca- 
uon to read and control the tempera- 
ture of every room ina large building. 
Our other new products include Air 
Blenders, Zone Control Systems, 
Electronic Air Cleaners and many 
more. Our business is a rewarding 
one for engineers!" 


INDUSTRIAL INSTRUMENTS DIVISION 
PHILADELPHIA, PENNSYLVANIA 


C. L. Peterson, BSEE, 
U. of California, 1924 
Vice President and Gen. Mgr. 


“No company in the fast growing in- 
strumentation field is growing faster 
than Honeywell's Industrial Instru- 
ments Division. There's practically 
no physical quantity under the sun 
that Honeywell instruments cannot 
measure, and, in most cases, control, 
from open hearth furnaces to com- 
plex processes still on the designer's 
boards. Finding new applications 
and designing the instruments, com- 
puters and read-out devices of to- 
morrow, offer you a fascinating 
present and an unlimited future.” 
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HEILAND DIVISION 
DENVER, COLORADO 


S. A. Keller, BS, 
U. of Pennsylvania, 1941 
General Manager 


“This division of Honeywell manu- 
factures two different classes of prod- 
ucts: Instruments and Photographic 
Equipment, Our recording oscillo- 
graphs—typified by the radically 
new ‘Visicorder’—are used in a wide 
range of industrial, scientific, and 
military applications, Our famous 
‘Strobonar’ electronic flash equip- 
ment is used by 5 out of 6 news- 
papers and all important press serv- 
ices. The variety of products and 
markets of the Heiland Division 
promises an ever-expanding field that 
challenges young engineers.” 


This is Honeywell: more than 
12,000 highly engineered prod- 
ucts, 14 separate divisions, loca- 
tions sprinkled throughout this 
country and abroad, projects by 
the hundreds on the outposts of 
every major technological ad- 
vance. It's a land of opportunity 
for the engineering graduate. 
Want to learn more about it? 
Send for our free booklet, ‘Your 
Curve of Opportunity.’ Write co: 


R. L. Michelson, Dept TC29C 
Personnel Administrator 
Minneapolis-Honeywell Reg, Co, 
Minneapolis #, Minnesota 


Honeywell 


*Trademark 
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TECHNIBRIEFS 


RECHARGEABLE BATTERY 

\ tiny dry cell battery that can 
he recharged to provide electricity 
for years has been developed by 
the Naval Ordnance Laboratory. 
The battery, nicknamed the “mighty 
midget,” was developed for control 
units in missiles of underwater 
mines, The Naval Ordnance Lab 
oratory believes, however, that the 
battery is readily adaptable for 
civilian use in powering the minia- 
ture electronic circuits of hearing 
aids, portable radios, walkie-talkie 
transceivers, and intercommunica- 
tion systems in the home or the 
office 

No bigger than a 50-cent piece, 
the battery has a significant ad- 
vantage in that, unlike the conven- 
tional dry-cell battery, it can be re 
charged once it has run down. The 
battery can be recharged any num- 


ber of times, thus giving a service 
life that extends for years. 

On the basis of tests thus far, the 
battery is expected to have a useful 
life of well over ten years and 
therefore outlast most other equip- 
ment in an electronic circuit. An- 
other major advantage over the 
conventional cell battery is that the 
“mighty midget,” in an uncharged 
state can be stored on the shelf for 
a long time. When it is ready for 
use, the battery can be charged 
and placed in an electronic circuit. 

The battery has electrodes of sil- 
ver and lead, with an electrolytic 
solution of potassium hydroxide. 
As the battery is discharged, the 
lead turns to lead oxide and the 
silver oxide turns to silver. This 
process is reversed with recharging. 
The battery, which is enclosed in a 
metal case about the size of a 
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man’s wrist watch, delivers nine- 
tenths of a volt of power as com- 
pared with the 1% volt output of 
the common dry cell. It has a ca- 
pacity of 14 ampere hours of elec- 
tricity. The battery, however, can 
be wired in series or parallel cir- 
cuits to give any desired voltage or 
amperage. 


POWDERS FOR LOW- 
TEMPERATURE INSULATION 

The Cryogenic Engineering Lab- 
oratory of the National Bureau of 
Standards, Boulder (Colo.) Lab- 
oratories, has undertaken to im- 
prove the Dewar vessel with the 
aim of developing methods that are 
adaptable to large-scale equipment. 
This project is one aspect of a 
broad program devoted to develop- 
ing and improving cryogenic tech- 
niques and obtaining engineering 
data. 

One of the most important prob- 
lems in low-temperature technol- 
ogy is that of keeping heat out of 
low-temperature equipment. The 
problem of thermal isolation from 
the external surroundings was 
largely solved by Sir James Dewar, 
who contributed one of the most 
important inventions to cryogenic 
technique—the vacuum-jacketed 
container, that has walls of high 
reflectivity for rejecting thermal 
radiation. 

For large-scale apparatus, inves- 
tigation has indicated that evacu- 
ated powders such as perlite, di- 
amataceous earth, and silica aero- 
gel provide a decided improvement 
over the standard vacuum-walled, 
low-emissivity Dewar vessel. In 
addition, the evacuated-powder in- 
sulated vessel can have high-emis- 
sivity walls and a thousand times 
greater gas pressure without de- 
stroying its usefulness as an ef- 
ficient low-temperature vessel. 

By using the methods now avail- 
able, one can make the over-all 
thermal resistance of a vessel with 
a 2- to 3-cm thickness of some 
evacuated powders as good as or 
better than a “high-vacuum” jack- 
eted vessel in the temperature in- 
terval of 300° to 76°K. 
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How to lick 
a mixing 
problem 


N designing the bearing 

mounting for the drum axle 
of this heavy-duty mixer, the 
engineers had to consider the 
punishing radial and thrust 
loads as the drum rotates at an 
angle. And heavy shock loads 
from the impact of driving on 
rough roads had to be con- 
sidered, too. To handle these 
loads simultaneously, keep 
the drum shaft aligned, the 
engineers specified Timken” 
tapered roller bearings. Result 
—free rolling, longer life, less 
maintenance. 


TRADE-MARK REG, U.S, PAT. OFF, 


Tapered design lets Timken" bearings take both radial 
and thrust loads 


The taper enables Timken bearings to take radial and thrust 
loads in any combination. And full line contact between 
their rollers and races gives Timken bearings extra capacity 
for the toughest loads. 


Want to learn more about bearings General Information Manual on Timken 

or job opportunities? bearings? And for job information write 
You'll probably face some bearing prob- _— for “Career Opportunities at the Timken 
lems after graduation. Why not learn Company”. The Timken Roller Bear- 
about them now with our free 270-page ing Company, Canton 6, Ohio. 


ROLLER BEARINGS 


WOT JUST A BALL () NOT JUST A ROLLER C—) TWE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL a THRUST --@)-- LOADS OR ANY COMBINATION >i 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics 


and Chemistry Majors: 


First uncensored photo of TALOS, long range guided missile developed by APL for the Navy. 


Technical achievement 


is our sole concern 


The Applied Physics Laboratory (APL) 
of The Johns Hopkins University exists 
solely to make scientific and technical ad- 
vances. For this reason we are able to offer 
our staff members freedom to explore tan- 
gential ideas, which frequently lead to 
significant accomplishments. Among our 
“firsts” are the world’s first supersonic ram- 
jet and the first large booster rocket. As far 
back as 1948 we achieved fully-guided 
supersonic flight. 

Today two guided missiles that grew out 
of our pioneer work are in production: the 
TERRIER is now a fleet service weapon, 
and TALOS (above) has been adapted for 
land as well as ship-based operation, When 
TALOS was recently unveiled by the Navy, 


APL shared honors with many associate 
and subcontractors who had worked under 
our technical direction in its development. 

We are presently engaged in missile 
assignments of a highly advanced nature 
which cannot be divulged for security rea- 
sons. Suffice it to say that, as always, our 
work is of such vital importance and 
urgency that little is spared to facilitate its 
progress. Scientists and engineers at APL 
are in the vanguard of science and enjoy 
the keenest sort of responsibility and 
challenge. 

For information on opportunities await- 
ing men with better-than-average academic 
records, ask your Placement Officer for our 
new 30-page publication or write: Pro- 
fessional Staff Appointments, 


The Johns Hopkins University 
Applied Physics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 
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First Place Tau Beta Pi Essay... 


THE PUBLIC SCHOOL SYSTEM 


The public school system of to- 
day—in both grammar and high 
schools—is a product of early 
America’s desire for “education for 
all”. Unfortunately, as the public 
school system developed “educa- 
tion for all” was expanded to 
“equal education for all”. 


This concept of “equal educa- 
tion for all” has led to some bad 
results. Since the course of instruc- 
tion in public schools is aimed at 
all students, or at least all those 
who are not mentally retarded, it 
must be designed for a lower than 
average student, so that he can re- 
ceive the same education as the 
brighter student. 


The results of this low level of 
instruction are obvious. First, few 
students receive a really adequate 
education—the only students re- 
ceiving an education commensu- 
rate with their ability are those for 
whom the course is designed, the 
lower than average students. Sec- 
ondly, colleges and universities 
have had to devote an enormous 
part of their curricula to teaching 
entering students the basics of 


by Jeffrey Gormon, C.E. 


math, science, languages, and most 
important, self-expression, A_ third 
result is that the brighter public 
school students little at- 
tention in the classroom—the less 
bright students occupy the majority 
of the teacher's time. Juvenile de- 
linquency among intelligent  chil- 
dren may be due in part to this 
neglect. 


receive 


It is apparent that the public 
school system is not serving Amer 
ica the way it could and should. 
To better this condition the con- 
cept of public education will have 
to be changed from “equal educa- 
tion for all” to “equal educational 
opportunity for all”; democracy in 
education will have to mean that 
all shall have the opportunity to 
develop themselves to the maxi- 
mum, not that all shall have an 
equal education regardless of 
ability. 


America’s public school system 
must be revised, recognizing that 
abilities differ, and planning for 
these differences. Students will 
have to be classified, perhaps ac- 
cording to 1. Q. tests, or better, ac- 


58 


cording to their reading ability, 
With this classification system in 
effect, it would then be possible to 
educate each student at arate 
commensurate with his ability. 

The effects of this new public 
school system would be far reach 
ing. The brighter students would, 
upon graduation from high school, 
be ready to undertake really ad- 
vanced college level COUTSECS, The 
average student would have re- 
ceived a real education that really 
prepared him for college work, not 
just a token diploma, and the lower 
than average student would be at 
least as well prepared for some use- 
ful job as he is now, 

As the public school system 
exists now it is wasting the time 
and abilities of most of America’s 
youth. To correct this we will have 
to change our philosophy of demo- 
cratic education and the mechanics 
of our public school system so as 
to provide the maximum of educa 
tion.| opportunity to all youth 
Once this change occurs the level 
of education in America will rise, 
with a corresponding rise in Amer- 
ica’s productivity and progress. 


113 E. Green St. 
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1. The shortest distance for the 
Arab to his tent stopping at the 
grass for his camel and the river 
for a drink, is from the reflected 
image of his tent to his present 
position in the desert. The loca- 
tion of the image of his tent is ob 
tained by the reflection of the tent 
in the river, a,, and the reflection of 
a, in the border of the 
The reflecting path can be reversed 
by going first from the grass and 
then to the river to get the points 
A, and A, but this is not the short- 
est distance since a, is nearer to 
the Arab than A,. The length a, to 
the Arab is the shortest distance to 
the tent when both the river and 
the grass are touched. All that re 
mains to do is to find the actual 
path, This is the bold line on the 
map, which be proven by 
geometry to be equal to the line a 
to the Arab, 


pasture, a 


can 


2. Distance Velocity x Time 
V 0.65 (mile) 
1 (hour) 
H0 OO 

11,184 (inches) 

3.000) (seconds) 
11,184 625 


Distance 


4,000 
650 inches 
Let | length, w width, 


h height 


3 
6 
c 
; 
Wy 
A 0 


Answer to Q, 2. 


ANSWERS TO BRAINTEASERS 
IN MAY ISSUE 


Answer to Q. I. 


The lengths of the various paths may then be expressed: 


Paths Distance 
ih) 1+ h 650 inches 
4,4 b) + (l+w)? 650 inches 


5,6,7,8 ¢) | 0 | ( 650 inches 


from these we get Then N, the number we are seeking = 


1) l+h = 650 gPa + hQb.... + any multiple 
(lew)? = 6502 ~ 160? of M. N must be less than the 
396900 = 630° product of all the divisors. 

2) l+w 630 Inourcase the selected number will be 
adding 1+ 2, we have N = 70a + 216 + + nM 
21+h+w 1,280 or where P=35, Q=21, R=15 

h-+-w p=3, q=5, r=7 
+ 5 = O40 aut bud 


gP = g35. g must be some 


equation ¢ now gives 
integer multiple so that 


h-+w 2 
p 
( 80) ge 
) 
(640 —80)? = 650? — 560? in our since 
LOS900 
3) or h+w = 500 g =At! 
from 1, 2, and 3 we get 
390 inches, w 240 inches, “ h of 
h = 260 inches nd = A+ | 
and 
3. let be the given of I since 
divisors, and let a,b,c, ... be the 
corresponding remainders, The num- = = A+ 1 
ber Mepqr... is divisible by 
every divisor, and each of the num- (O(2) + 21(2) 15(+) 
bers p qr () pr R t M 105 
pas are divisible by every N 257 4 n(105) 
divisor but one. We must find a where 25,4 
convenient multiple g(P) of P but N 105 and N > 0 
which yields the remainder | on +. 257 2(105) 
division by p. Similarly for Q. (ete.) N = 47 lines Ans. (47) 
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ALLIS-CHALMERS 


... where you can design, build, 


research or sell products like these 


»».and grow with 3 growth industries 


POWER sil 
EQUIPMENT 


Steam Turbines 


You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries, 


But there’s another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un- 
usual opportunities for the young engineer to: 

@ Find the type of work he likes best 
@ Develop engineering skill 
e Choose from a wide range of career possibilities 

Allis-Chalmers graduate training course has been 

a model for industry since 1904. You have access 


ALLIS-CHALMERS 
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Opportunities 
in these fields 


Thermodynamics 
Acoustics 
System Analysis 


(Electrical and 
Mechanical) 


Stress Analysis 
Hydraulics 
Electronics 

Process Engineering 
Mechanical Design 


a, Structural Design 


Cement-Making Equipment Metallurgy 
Nucleonics 
High Voltage Phenomenon 


Fluid Dynamics 
Basic Research 


Analog and Digital Computers 


V-Belt Drives 


to many fields of engineering: electric power, hy- 
draulics, atomic energy, ore processing. 


There are many kinds of work to try: design 
engineering, application, research, manufacturing, 
sales. Over 90 training stations are available, with 
expert guidance when you want it. Your future is 
as big as your ability can make it. 


Or, if you have decided your field of interest and 
are well qualified, opportunities exist for direct as- 
signments on our engineering staff. 


In any case—learn more about Allis-Chalmers., 
Ask the A-C manager in your territory, or write 
Allis-Chalmers, Graduate Training Section, Mil- 
waukee 1, Wisconsin. 
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Engineering Thermodynamics by 
Prof. C, Osborn Mackey, Cornell 
University. John Wiley & Sons, 
New York, 1957. 

Thermodynamics concerns the 
transformation of energy from one 
form to another. In its broadest 
sense energy transformations in bi- 
ological areas as well as chemical 
and nuclear areas could be im- 
plied. In engineering we are con- 
cerned with the transformation of 
energy from “natural” sources found 
in fuels such as coal, gas, and oil 
which involve reactions at the mo- 
lecular level and those found in 
fuels like uranium and plutonium 
which involve reactions the 
atomic level. We want these trans- 
formations to occur in such a man- 
ner as to permit the resultant en- 
ergy forms of work, electrical en- 
ergy, heating and cooling to be 
utilized gainfully, Ultimate utiliza- 
tion may be to propel automobiles, 
airplanes, ships and blowers, to 
produce refrigeration and illumi- 
nation or to send MeCSSAages by 
radio, telegraph and_ television. 


Classic Text Rewritten 

The series of books “Heat-Power 
Engineering” by the late professors 
Barnard, Ellenwood and Hirshfeld 
(all at one time teachers at Cor 
nell) of which the book “Engineer- 
ing Thermodynamics” is consid 
ered a rewriting, was a classic as a 
textbook in its field. However, heat 
power equipment has changed 
considerably in the past thirty 
years. Now the engineer must un- 
derstand a greater range of types 
of processes than formerly and if 
we continue to advance, the stu- 
dent's knowledge of thermodynam- 
ics must be more fundamental. 
Further improvement in the per 
formance of machines or changes 
in design can be side only by a 
greater refinement of the analysis 
which the engineer makes, Steps 
in thermodynamic analysis which 
were formerly neglected as being 
unimportant can no longer be over- 


looked. 
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BOOK REVIEW 


by Prof. Byron E. Short 


With this in mind it is fitting to 
contrast the material in “Engineer- 
ing Thermodynamics” with the 
content of “Heat-Power Engineer- 
ing.” The overall principles were 
covered in “Heat-Power Engineer- 
ing’ as in “Engineering Thermo- 
dynamics” but in many instances 
the language and the content used 
by Prof. Mackey allows for broad- 
er concepts, For example, we con- 
sidered two laws to be “The law of 
the conservation of matter” and 
“The law of the conservation of 
energy.” With the increased nu- 
clear activity we recognize that the 
student should know that energy 
and mass are transferable, but that 
we are still at a stage where it is 
convenient to treat mass and en- 
ergy quantities as independent 
items in most analysis. Also we 
have been able to analyze most 
machine processes on the thermo- 
dynamic side as steady flow or 
non-flow processes. Now we find 
that increased speed and very 
short time duration processes make 
transient and periodic law phe- 
nomena no longer negligible. Pro- 


About the Author 

Professor Byron E. Short is pro- 
fessor of mechanical engineering 
at the University of Texas, in 
charge of all fluid mechanics and 
thermodynamic courses. He holds 
a BSinME (1926) and an MSinME 
(1930) from the University of 
Texas. At Cornell University he 
earned the MME and PhD. He 
was an engineer for the Texas 
Company and a consultant for the 
Gulf Sulphur Company. During 
this last summer he was a Re- 
search Participant at the Oak 
Ridge National Laboratory where 
he was involved in heat transfer 
work with reactor test facilities. 
He is a Fellow of the ASME and 
a member of the ASRE, ASEE and 
AAAS. He has just completed the 
job of Editor-in-Chief of the 10th 
Edition of the Design Volume of 
the ASRE Data Book. 


fessor Mackey has introduced this 
in his new book. 


EQUATIONS FOR NEW PLOTS 

Formerly we were able to do 
quite well with analysis based upon 
ideal gases or with a few charted 
properties of water vapor and re- 
frigerants. Closer analysis of the 
processes at higher pressures and 
or temperatures require that de- 
partures of the substances from 
the ideal gas law be more accu- 
rately treated. We do not usually 
find charts or tables of properties 
for a substance which has not been 
used extensively before. Yet, we 
need information about its use in a 
process which can be given only 
by charted values. The chapter 
“General Thermodynamic Equa- 
tions” gives the student basic re- 
lations by which limited data on a 
particular substance may be ex- 
panded into a more complete and 
accurate plot. It also gives the stu- 
dent a better understanding of the 
relations which exist between 
chemical properties of a substance 
and its thermodynamic properties. 

We have been satisfied, hereto- 
fore, with a separate treatment of 
flow processes without friction and 
with friction, allowing for the fric- 
tional effects by “efficiency factors.” 
Also higher speed flows which ex- 
tend into the supersonic region 
need more complete analysis now 
than were formerly required in 
turbine nozzles and blade pas- 
sages. The chapter which treats 
steady one-dimensional flow of 
ideal gases introduces friction for 
both adibatic and  non-adibatic 
cases. For the student who is likely 
to be involved in aerodynamic 
work or with high capacity tur- 
bines, compressors or jets, a knowl- 
edge of such processes is indis- 
pensable. 


IDEAL GAS REACTIONS 
Combustion in high capacity re- 
ciprocating machines, gas turbines, 
jets and rockets must be more ac- 
curately and efficiently controlled 
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than was true for slow speed ma- 
chines. Combustion space for such 
machines must allow for high ve- 
locity flows, transient and periodic 
flows as well as for new fuels 
which were not used twenty years 
ago. The chapter on ideal gas re- 
actions outlines the principles 
which the student needs for such 
work. 

The chapter which treats com- 
pression of air and other gases pre- 
sents the thermodynamics for cen- 
trifugal and axial flow compressors 
as well as for the reciprocating and 
rotating mac hines. 

Gas turbines, turbo jets and 
rockets are treated thermodynami- 
cally with gas engine cycles, be- 
cause of the relative importance of 
these machines at the present time. 


CONTENT CONDENSED 

With these specific examples of 
new material in “Engineering 
Thermodynamics” as contrasted to 
“Heat-Power Engineering” it is de- 
sirable to point to another differ- 


ence which is a result of the trend 
in engineering education, The total 
coverage by “Heat-Power Engi- 
neering” required the space of 
three volumes. Currently it is felt 
that the student must master the 
major part of the material which 
we formerly covered in three vol- 
umes in a much shorter period of 
time scholastically besides learn- 
ing new material. Professor Mack- 
ey has followed this concept and 
need by combining the material in 
a single book, omitting many of 
the less important details which 
pertain to changing equipment, 
and. still keeping the relatively 
fixed fundamentals in the fore- 
ground. He has retained one prin- 
ciple which many of the thermo 
dynamic teachers like and which 
many of us claim to be distinctive 
for true engineering students. That 
is, he has used machine and plant 
cycles as the basis for the applica- 
tion of principles. This gives the 
student something tangible with 
which to work. 


APPLICATIONS MOTIVATE INTEREST 

This can be re-stressed in con- 
clusion by quoting from Professor 
Mackey'’s preface, “This book has 
been written for students who have 
had the usual prerequisites of 
mathematics, physics, chemistry 
and mechanics. It is written for the 
serious student who expects to 
make a profession of engineering 
There appears to be a growing 
trend to drop from engineering 
curricula, except at advanced or 
elective levels, the so-called 
plied’ courses, like combustion en 
gines, steam power plants, refrig- 
eration, and air conditioning. Thus 
it has become mandatory to teach 
more applied thermodynamics in 
the courses in engineering thermo 
dynamics. The engineering stu 
dent is usually pleased with this 
approach, because he has a great 
interest in the applications of basic 
principles. He will learn these 
principles more thoroughly when 
motivated by his interest in’ the 
applications.” 
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\ “THE HUMAN TOUCH” 


Souare D 


THE BAY PORTER 


We'd like to send you this record ! 


No matter what branch of engineering evaluate in terms of cold facts and figures. 
you're following—no matter which phase of _A company’s basic philosophy, for example 
engineering interests you most—we want ...its attitude and approach to its customers 
you to know Square D and what we have to and to its working team. 
offer, Of special interest to you, we believe, The “Human Touch”’ record we want to 
is the “human touch” side of our Company. send you deals with some of those intangi- 
There are some things you simply can’t bles—musically. We think you'll enjoy it. 


Square D Company, Dept. EM 
6060 Rivard Street, Detroit 11, Michigan 


I'd like a ““Human Touch” record and a copy of Square D’s brochure, 
"YOUR ENGINEERING CAREER” 

I am primarily interested in () Research, Design & Development 
Engineering (|) Manufacturing Engineering ()Sales Application and 
Field Engineering 


mall this coupon for your 
“Human Touch" record 


NAME 


SCHOOL 


ADDRESS 


city ZONE —— STATE 


SQUARE J) COMPANY 
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To plan ahead and get ahead... 


PICK THE STEADY GROWTH 


ges Now, your business future lies en- 


tirely ahead of you. On the “curve” of 
your predictable future, there’s no place to 
go but up. But project that curve ahead 20 
or 30 years; you want it to keep right on 
going up — steadily. With this end in view, 
you are probably looking for a future with 
what you believe is a “growth company.” 

This term, however, might be misleading. 
To evaluate it on a long-term basis, measure 
this growth against time. Is it too fast for 
stability? Is it too slow and uncertain for 
your personal advancement? Or is it steady 
enough to give you confidence in your own 
future growth? 

Here at The Heald Machine Company 
growth and stability go hand in hand. The 
machines that we make are used in prac- 
tically every branch of the entire metal- 
working industry. 

Heald is very definitely a growth com- 
pany —one that has expanded steadily for 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 


Chicago Cleveland Dayton 


OCTOBER, 1957 


Detroit 


many years and is now broadening out even 
more rapidly than ever before. For example, 
the application of Heald machines to large, 
AUTOMATED production lines has put us 
into other than strictly high-precision work 
—and the machines we are building today 
are performing operations that were con- 
sidered out of our field just a few years ago. 
This growth pattern means excellent oppor- 
tunities for your progress and advancement, 
too. 

And to help you get ahead, Heald offers 
you one of the most complete and compre- 
hensive training programs available. 

All things considered, you can plan on 
a promising future at Heald. For the full 
story on what Heald has to offer to graduate 
engineers, see your placement director, or 
write to Matthew Stepanski, Industrial Re- 
lations Director, The Heald Machine Com- 
pany, Worcester 6, Massachusetts. 


Indianapolis 


WHERE WILL YOU BE IN 1988? 

} | | | | | 
| | | ; 
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1958 | 1988 
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STRESS STRAIN... 


A bird in the hand is worthless 

when you want to blow your nose. 
a a 

Customer: “Id like 15 cents 
worth of quinine, please.” 

Druggist: “Here you are, sir.” 

Customer (a moment later): 
“Help, I'm poisoned,” 

Druggist (looking at the box ): 

“You're right, that stuff’s strych- 
nine. That'll be 10 cents extra. Pay 
me quick, that stuff works fast.” 


An engineer bought a bottle of 
bourbon. On his way across the 
street he was knocked down by a 
car, Picking himself up he started 
to walk away, when he felt some- 
thing warm trickling down his 
pants leg. “Oh, Lord,” he groaned, 
“I hope that’s blood.” 


Nine out of ten doctors who 
tried Camels prefer women. 


“Your husband looks like a bril- 
liant man. I suppose he knows 
practically everything.” 

“Don't be silly. He doesn't sus- 
pect anything.” 


Road Signs: 
“Soft Shoulders” 
“Danger Curves” 
“Men at Work” 
“Danger” 
“Slow Down” 
“Stop” 
“Look out for Children” 


Jack and Jill went up the hill 
Upon a moonlight ride. 

When Jack came back 

One eye was black— 

His pal, you see, had lied. 


Then there was the fellow who 
had a hobby of collecting rocks 
and putting them in his bathroom. 
He had rocks in his head. 

oO oO 

“This means a good deal to me,” 

said the poker player as he stacked 


the cards, 
o 
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I had twelve bottles of whisky in 
my cellar, and my wife told me to 
empty the contents of each and 
every bottle down the sink, or else! 
I promised to do so and, without 
further ado, proceeded with the 
unpleasant task. 

| withdrew the cork from the 
first bottle and poured the contents 
down the sink, with the exception 
of one glass which I drank. I ex- 
tracted the cork from the second 
bottle and did likewise, with the 
exception of one glass which I 
drank. Then | withdrew the cork 
from the third bottle, and emptied 
the good old booze down the sink, 
with the exception of one bottle 
which | drank. I pulled the bottle 
down the glass which I drank. | 
pulled the bottle from the cork of 
the next, and drank one sink cork 
from the fourth sink, and poured 
the rest down the glass. I pulled 
the sink out of the next glass and 
poured the cork down the glass, 
and drank the bottle. Then I corked 
the sink with the glass, bottled the 
drink, and drank the pour. 

When I had everything emptied 
out, I steadied the house with one 
hand, and counted the bottles, 
corks and glasses with the other, 
which were twenty-nine. To be 
sure | counted again when they 
came around, and I had seventy- 
four and as the house came by | 
counted them all again, and finally 
I had all the houses and bottles and 
the corks and the glasses counted, 
except one house and one bottle, 
which | drank. 

G 

Funeral director to aged mourn- 
er. “How old are you?” 

“I'm 97; be 98 next month.” 

“Hardly worth going home, is 
it?” 

It was during finals and the usual 
capacity crowd was at the flicks 
watching some typical Hollywood 
love scene where a Romeo was 
successfully snowing his Juliet 
down from her balcony. Needless 
to say, the air was thick with en- 
vious comment on his smoothness 
and savoir-faire. Suddenly from the 


dim recesses of the theater a mas- 
culine voice pleaded, “Hey, quiet, 
you guys. I'm taking notes.” 

And a distinctly feminine voice 
behind us murmured, “Drop by to- 
morrow, square, and I'll give you 
the exam.” 

o 
The Engineer 
They gave me a job to design to- 
day, 
With a hole and a couple of 
grooves. 
It’s only a cleat that goes under 
the door 
To restrain it whenever it moves. 
I could sketch it with a couple of 
lines 
And put on a size or two, 
But that wouldn't show how much 

I know 
So I'm sure it would never do. 

So I'll cut it all up into sections, 

With a symbol beside every part, 

And I want to be sure to be very 
obscure, 

As to where the machining will 
start. 

Then it’s time to put on the di- 
mensions, 

And that’s when I really unload 

For I'll mark all lines with myste- 
rious signs 

That Einstein could never decode. 

Now my drawing is finished and 
printed 

And I’m proud of the hazy design, 

For I know there will be chaos and 
ulcers 

When it finally comes out on the 
line, 

And a feeling of pride starts stir- 
ring inside 

As my tracing is filed on the shelf, 

For my problem is solved with a 
print so involved 


That I can’t even read it myself. 
a 


Ruth rode in my new convertible 
On the seat in back of me, 
I hit a bump at fifty-five 


And rode on ruthlessly. 


It was my intention to write a 
column of jokes. I have written a 
column. Now read the articles. 
They're probably funnier. 
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Sturdy 
sea legs 
for 


Radar eyes 


CAREERS WITH KODAK 


With photography and photographic 
processes becoming ine reasingly im por- 


tant in the business and industw of 


tomorrow, there are new and challeng- 
ing opportunities at Kodak in research, 
engineering, electronics, design and pro- 
duction. If you are looking for such an 
interesting opportunity, write for infor- 
mation about careers with Kodak. Ad- 
dress: Business and Technical Personnel 
Department, Eastman Kodak Company, 


Rochester 4, N. Y. 


PHOTOGRAPHY AT WORK—No. 29 in a Kodak Series 


One of America’s offshore radar warning towers— Texas Tower HI buile 
by Walsh Holyoke Division, Continental Copper and Steel Industries, Inc 


—with every seam proved sound on X-ray film 


and Steel Industries, Inc. 


In record time, Continental Copper 
built and launched 


“Texas Tower HI” and every 


Here is a steel island 110 miles 
at sea—2700 tons of 2-deck plat- 
form setting on staunch and stal- 
wart caisson legs 272 feet long. It 
is destined to stand against the 
hammering of giant seas and howl- 
ing hurricane gales. 

No place here for the tiniest 
flaw in a single weld! So the magic 
of radiography was called on to 
make sure. Two and a half miles 
of x-ray film hold positive proof 
that every seam has showed itself 
flaw-free and secure. 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


weld was checked by radiography. 


Everyday radiography is work- 


ing like this for welders, large 
and small—for foundries inter- 
ested in making sound castings 
—for any manufacturer who must 
know internal conditions of a 
product without destroying it. It 
is one example of the many ways 
photographic processes work 
for business and industry 
how it helps make better 
products and improve 


manufacturing 


proc edures. 
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The United States is now doubling its use 
of electrical energy every eight years. 
In order to maintain its position as the 
leading manufacturer in this fasi-growing 
electrical industry, General Electric is 
vitally interested in the development of 
young engineers. Here, Mr, Lewis answers 
some questions concerning your personal 
development. 


Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi- 
ately, or get broad experience first? 


A. Let me give you somewhat of a 
double-barreled answer. We at Gen- 
eral Electric think it’s best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests—-manufacturing, en- 
gineering, or technical marketing 
and then rotate assignments to give 
you broad experience within that 
area. 


Q. Are training assignments of a pre- 
determined length and type or does the 
individual have some influence in deter- 
mining them? 


A. Training programs, by virtue of 
being programs, have outlined as- 
signments but still provide real op- 
portunities for self-development. We 
try our best to tailor assignments to 
the individual’s desires and demon- 
strated abilities. 


Q. Do you mean, then, that | could just 
stay on a job if | like it? 


A. That’s right. Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 


& 


One of a series 


Frank T. Lewis 


Interview with General Electric’s 


Mgr., Manufacturing Personnel Development 


The Next Four Years: 


Your Most Important 


Q. What types of study courses are in- 
cluded in the training programs and 
when are the courses taken? 


A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 


Q. What kind of help do you offer em- 
ployees in getting graduate schooling? 


A. G.E.’s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas- 
ter’s degree, tuition free, in18 months 
while earning up to 75% of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 


Q. What are the benefits of joining a 
company first, then going into military 
service if necessary. 


A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con- 
sideration is given experience you've 


ya 


gained and changes in salary struct- 


ure made in your absence. In addi- 
tion, you accrue pension and paid- 
vacation rights. 


Q. Do you advise getting a professional 
engineer's license? What's it worth tome? 


A. There are only a few cases where 
a license is required at G.E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li- 
censed and the percentage is con- 
stantly increasing. What’s it worth? 
A license gives you professional 
status and the recognition and pres- 
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in- 
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 


Your next four years are most impor- 
tant. During that period you'll undoubt- 
edly make your important career de- 
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development — for shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 


LOOK FOR other interviews dis- 
cussing: @ Salary © Advancement 
in Large Companies @ Qualities We 
Look for in Young Engineers. 


ELE 


CTRIL: 


uuy 


cle 
SE]TJOUS 


at 
Pd 
be 
J 
| 
j 
ene 


